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IMPROVED BOLT HEADING MACHINE. ; one half inch in diameter, with other sizes in proportion. Pneumatic Foundations, 
We present herewith an engraving of the Lewis bolt | Experiments at the Cincinnati Exposition proved that one| General W. 8. Smith, of Maywood, lil., recently read be- 
heading machine, an apparatus which is claimed to be capa- | inch bolts, ten inches in length, could be turned out at the! fore the American Society of Civil Engineers, in this city, 


ble of making square, hexagon, T, button, 
countersunk, and, in fact, any variety of 
bolt head; also boiler rivets, splice bar 
bolts, carriage bolts and spikes, etc., of any 
dimensions, from half inch to 20 feet long, 
or from three sixteenths to one and a 
quarter inches in diameter. Further, it is 
stated that the invention, for any length 
of bolts of the same diameter, accom- 
plishes its work without change of tools; 
that it can produce a hexagonal or square 
headed bolt with the same tools, or every 
alternate bolt may be square or hexagonal 
as desired, without regard to length, or 
headed in assorted lengths without the 
slightest alteration of implements. 

In our illustration, A is the driving 
shaft, running upon bell metal bearings 
and supporting the two heavy fly wheels, 
as shown. B is acain upon said shaft, 
which takes against the block, C, which 
actuates the heading ram, D, containing 
the heading punch or tool, E. Another 
cam on the shaft, A, which is not repre- 
sented, lifts the side lever, F, by which 
the grip lever, G, is moved through the 
medium of the toggle pin, H. The grip 
lever or movable die bed, G, vibrates on 
two steel center pins, one of which is 
shown at I. J and K are the dies for 
gripping the blank, and in which the bolts 
are formed or squared. L L L are clamps 
which hold said dies and the heading tool. 
M is an inclined plane or wedge-shaped 
rubbing block, by which the strain or 
shock of the heading is thrown on the 
bed of the machine. N isasteel band for 
taking up any wear or slack of the last. 
mentioned portions: At Ois the shear 
lever operated by the eccentric, P, and 
provided with a gage atQ. Risa clamp 
for taking up the wear of centers, and the 





a paper on the subject of ‘‘ Pneumatic 
Foundations,” in which the following con- 
clusions are deduced: In sinking the foun- 
dations, the greatest difficulties to be over- 
come are, first, in kee; ing the pile verti- 
cal; for this it should be made to follow 
the excavation, without a reduction of air 
pressure; and, secondly, in righting the 
pile when inclined; for this, wedging un- 
der the bottom, or propping the top on the 
lowermost side, and drilling through the 
uppermost side, are the best means yet 
tried. The “airlift” is the cheapest and 
most efficient method of removing sand or 
mud from within a pneumatic pile or cais- 
son. 

A strong and reliable pier can always be 
built of pneumatic ‘piles; their number, 
diameter, and the thickness of metal, be- 
ing determined by the conditions of the 
case. In cold climates, these piles may 
be fractured by frost, to prevent which a 
filling below the frost line, from two to 
five feet deep, of asphaltic concrete is re- 
commended. Where suitable timber and 
stone are to be obtained at reasonable 
prices,a single pneumatic caisson can be 
sunk with greater certainty and at less 
cost than a pier of three or more pneu- 
matic piles, where it has to be sunk for a 
considerable depth through a soft material 
toa hard one. A pier of masonry on such 
a wooden caisson, cellular, with its walla 
well drift bolted and its interior carefulk 
ly filled with concrete or rubble, is the 
cheapest and best bridge foundation yet 
devised, © 

Concrete does not ‘‘ set” well under 
air pressure; the water should be let in 
through a pipe inserted therefor in the 
cement, to cover the successive layers as 
put down ; usually, cement five feet in depth 


Lech A coabel amma ten elie nat THE LEWIS PATENT BOLT HEADING MACHINE. 


side levers, and thus insures the opening of the dies. rate of eight per minute, or about as fast as they could be | added in the open air. 

The machine is driven by a six inch belt and at about 100| heated. For further particulars address the manufacturers, 
revolutions per minute. The heated blank, on being drawn | Messrs. Lewis, Oliver & Phillips, Nos. 91 and 92 Water street, 
from the furnace, is placed between the dies. The movable die, | Pittsburgh, Pa. 


will seal the pile, the remainder being add- 





a. 
IMPROVED PLANER. 
It is a fact well known to machinists and tool makers that, 


J, actuated bythe lever, G, then closes and firmly 
holds the blank until the head is formed by 
the heading ram, which is immediately set in 
motion. This operation completed, the same 
cam that brought the heading block forward 
strikes a tappet and carries it back. The dies 
open, the bolt is released and falls into a recep- 
tacle placed below ; for countersunk, round but- 
ton heads or rivets, the work is now done. For 
square or hexagonal heads, the blank is turned, 
one fourth for the former and one sixth for the 
latter, for a few turns, when a perfect head is 
forged, no flash or burr remaining to be dressed 
off. Very short bolts are headed on the rod and 
cut off to length by the shears. 

Among the advantages claimed for this ma- 
chine are the length of time which it can be run 
without repairs, and the provisions made in its 
construction to prevent breakage in event of an 
undue strain. It will be noticed that the toggle, 
H, bears the whole force of the grip, and should 
the operator, by accident or carelessness, get a 
blank foul in the dies, the toggle will bend and 
yield before a casting will break. It can be 
straightened and replaced, however, ina few 
moments, as it is but a piece of rough seven 
eighths round iron, with the ends slightly round- 
ed, and of about four inches in length. 

The castings are well fitted up with gun metal 
and steel, and the metal parts subjected to fric- 
tion are chilled. The dies are of steel and are 
80 constructed and held in position that they 
can be dressed down a great number of times. 
There are no cogs or springs, by the absence of 
which it is claimed that increased efficiency in 
many particulars is secured. No special imple 
ments are needed for the fabrication of the tools. 
As regards the amount and quality of work the 
apparatus is capable of performing, we are in- 
formed that, in ten hours, it makes 1,800 square 
eaded bolts of one inch, or from 5,000 to 6,000 of 
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PLANER. 


in order to insure correct work upon a planer, 
accurate ways ere necessary. It is a common 
trouble, however, wiih machines having ways 
on top of the bed, that such portions, after 
oiling, become receptacles for dust, chips, and 
other substances swept from the table, which, 
as the latter passes to and:fro, cause constant 
grinding and wear. 

Our illustration represents a machine in 
which this difficulty is claimed to be obviated 
by the use of an arrangement of underneath 
ways, shown at A, which, while they are, by 
their construction, protected from dust and 
chips, allow of the table being made deeper, 
consequently stiffer, and therefore less liable 
to bend or lop when it runs off the bed. The 
device also admits of gibbing to prevent the 
gear raising the table or in planing under- 
neath a flange. Another improved feature is 
the mode of constructing the uprights, which, 
instead of being flat bolted pieces, which of- 
ten allow the too! and crosshead to dodge side- 
ways when the latter is up to the top, are hol. 
low pillars, and therefore much more rigid. 
They are supported by the braces, B, from bed 
to cap, the screws and shafts for raising and 
lowering passing through the centers. 

For further information address the inven- 
tor, Mr. A. 8. Walbridge, Mystic, Province of 
Quebec, Canada. 
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Vermilion. 

To the uninitiated, the manufacture of color 
by chemical processes is one of those astound. 
ing mysteries which are most entrancing to 
witness. Take vermilion, for instance. By sub- 
jecting a mixture of quicksilver and sulphur, 
placed in strong retorts, to heat, a combination 
is formed, which producesa sulphuret of mer- 
cury or bright vermilion, in a powder, the 
shades varying in depth according to the hest, 











304 


Scientific American, 


[May 17, 1873. 
































Srientitic American. 
MUNN & CO., Editors and Proprietors. 


PUBLISHED WEEKLY aT 
NO. 37 PARK ROW, NEW YORK 








Oo. D. MUNN. A. E. BEACH. 
TBR BES. 
One copy, one year +, + - « + $800 


One copy,six months - - + + + + + 150 
\ Zoo copies, one year, coat 98 25 00 
Cuve nares } Over ten copies, same raie,each 250 








VOL. XXVIIL, No. 20. [Naw Serrus.] Twenty eighth Year. 





NEW YORK, SATURDAY, MAY 17, 1973. 








Contents. 
(Tiastrated articles are markea with an asterisk.) 


Answers to correspondents....... 
Atlantic, the loss of the steamship 
Bisulphic tte of carbon, uses of...... 
Bolt heading machine*............. . 
Business and powsenat benaneesdeopas officia: 
Buttons, sewing o 
Carpets, substitute for* aiese 
Caveats, a new rule in respect ‘to: 
Country be ouses—Rural cottages*. 
Egg, the wonders of tue* 
Firkin head, cuoveved™ oubvoesindye 
Fruit fork* 305 
iaveniions Dp in England (Stars, the movements of the...... = 
° 


Jig pe Su power* 

Magnetv - Lape 5 machine, _ 
mystery of t 

Master Mezhantes’ Association.. 

New books and publications...... 








: 308 
exporition, opening of the 304 


a 











18 THE EARTH THE ONLY INHAITED WORLD? 


The idea that in other worlds life may exist in conditions 
widely different from those prevailing ot: this world in which 
we live, however plausible at first, becofaes highly improba- 
ble when tested by the light shed on thi¢ subject by the accu. 
mulated knowledge of modern research in the fields of astron- 
omy, geology, spectroscopy, and chemistry, especially that 
branch of the latter science pertaining to organic compounds. 
Thus it has been suggested that—granted even that when the 
temperature of the moon, and other satellites of planets has 
been cooled to such a degree as to freeze all water—living 
creatures may exist there, having a liquid in their arteries 
and veins as uncongelable as mercury, glycerin, alcohol, 
etc.; or, inversely—granted that the planet Jupiter is red 
hot, and the sun much hotter—living beings may exist, con- 
sisting of fireproof materials, and of such an organization as 
to feel happy and comfortable im an atmosphere of super- 
heated steam, as in Jupiter, or even while swimming on & 
surface of melted lava surrounded by an atmosphere of 
white hot iron vapor, as would be the case in the sun. 

Astronomy, now so powerfully aided by the modern tools 
of the scientist, having proved that the terrestrial elements 
exist throughout the whole uifiverse, only differently dis 
tributed, and chemistry having studied the behavior of these 
elements under extremes.of temperature, we know now that 
the possibilities of the existence of organic life are compara- 
tively within very narrow limits and confined to a range of 
not much beyond 100° among the 6000° or 8000° to which our 
investigations have extended. We have learned that the 
wonderful properties of that common but most marvelous 
substance, carbon, aided by liquid water, at a temperature 
below 110°, are the absolute and essential conditions which 
make the development and continuation of ‘ife a possibility. 
Witaout these, no life can exist. 

It may be objected that in other worlds there may be an- 
other substance, as effective in its function as carbon in our 
regions, and that therefore we cannot make any conclusion 
as to the necessity of carvon for the existence of life. In 
order to meet this argument, let us consider the properties of 
carbon, which, by modern scientists, has rightly been called 
the great organizer. 

A substance, in order to take the place of carbon in the 
economy of organized existence, must be able to combine in 
different proportions with itself, to form acomplex molecule, 
in order to enter again into complex combinations. It must 
exist as a solid, but also easily pass into the atmospheric con- 
dition by combination with another substance, equivalent to 
oxygen, so that all vegetation may be surrounded by an at- 
mosphere containing carbon in such a state that the plant 
may obtain it, and comple‘e, wish this substance as a solid 
basis, its organic tissues. We may go on and sum up other 
cov Aitions which this supposed substitute of carbon would 
have to fulfill, in order to take its place; but then we should 
in the end be driven to the conclusion that a substance which 
possesses all the properties of carbon would be carbon itself. 
But now comes the spectroscope and teaches us that even the 
comets consist chiefly of carbon dust, and that their purpose 
may be to supply the planetary atmospheres from time to 
time with some of this necessary element, when sweeping 
close along them, as is often the case. 

As the latest investigations prove the identity of the ele- 
mentary matter in our whole planetary system (and this even 
extends to a great number of the fixed stars), we can come 
to no other conclusion than to accept a unity of chemical op- 
erations, of crystalization, cell building, organic growth, and 
organic life in general, of course greatly modified in accord- 
ance with the conditions of gravitation, atmospheric pressure, 

distribution of elementary matter on surface, and especially 


Sus 
; all these conditions are fulfilled everywhere at once. 
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309 | thousands with conditions which have not alone rendered 


§ | discuss the highest problems in the universe, which are the 
s+ laws of its creation, progress and ultimate purposes. 


tions required to make life possible on the surface of a planet, 

we see that these conditions are very complex, that not only the 

elementary matter, possessing the different required qualities 
must be present, but also in the exact relative quantities, in 

order not to annul the results of this distribution. Let us, 
for an example, only consider the amount of hydrogen pres- 
ent on our earth’s surface. We know that nearly all of this 
element is combined with oxygen, forming the extensive 
oceans, rivers, lakes, clouds and moisture in general ; in fact, 
the only source from which we can obtain this element is by 
decomposing water. This compound is indeed burnt up 
hydrogen, and this burning up, of course, took place at an 
early geological period of our earth’s history, Therefore all 
the hydrogen has thus been burned up, consuming an equiv- 
alent amount of oxygen; and the latter now forms eighty- 
eight per cent of all the terrestrial water. But suppose that 
there had been some more hydrogen, just enough to combine 
with the small portion of oxygen (21 per cent) contained in 
the atmosphere; the result of the combustion would 
then have been some more water in the ocean, raising its 
surface only a few feet, while no oxygen would have been 
left in the atmogphere, In this case, life would have been 
simply impossible, and the earth would now be desolate. It 
would be easy to adduce other instances proving how com- 
plex the « onditions of life are, and how improbable it is that 


We conclude, then, that our earth is a highly distinguished 
planet, at present favored above hundreds and perhaps above 


the existence of vegetable and animal life possible, but de- 
veloped it to the highest stage of organic existence: namely, 
civilized and enlightened human races, able to investigate and 


AO mm 
A NEW RULE IN RESPECT TO CAVEATS. 


Among the recent decisions of Commissioner Leggett is 
one restricting the descriptive matter contained in caveats. 
For instance, in machinery for making lightning rods of a pe- 
culiar pattern, the inventor describes the peculiarity of the 
rod, and the new machinery for its manufacture. Whereup- 
on the Commissioner of Patents decides that the machine 
and the product of the machine shall be classed as separate 
inventions, and that, before the papers submitted for caveat 
can be filed, the party must elect which invention he wishes 
protected by the caveat, and the description of the other 
invention must be struck out. 
It has been a common practice of the Patent Office to re- 
quire a modelof the machine used in the manufacture of the 
article on which a patent is sought, and it is not unusual for 
the office to grant under a single application a patent which 
covers both the machine and the article. The following are 
a few examples of patents thus granted, and many others 
might be cited, 
J. 8. and T. B. Atterbury, September 15, 1868: glassware, 
Process, mold and article. J. Treat, April 7, 1868: volute 
spring. Method and article. J. Hobart, August 4, 1868: 
volute spring. Method and article. G. Hopson, January 7, 
1873: spring heads. Method and article. Theo. E. Harris, 
November 14, 1871: shingle straps. Machine and article. 
8. N. Smith, September 13, 1870: shoe stays. Machine and 
article. W. Acheson and W. H. Ridley, May 28, 1872: 
manufacture of hoes. Machine and article. Thomas C. 
Croven, May 21, 1872: gin teeth. Method and article. J. 
C. Richardson, June 15, 1869: fork blanks. Method and 
article. C. T. Beebe, December 19, 1871: barn forks. Meth- 
odandarticle. Jacob Reese, July 10, 1869: bands for shingle 
machines. Machine and article. Wm. A. Lewis, October 
10, 1871: wagonaxles. Diesand article. Wm. H. Knowles, 
June 27, 1871: carriage clip. Dies and article. Wm. B. 
Smith, August 9, 1870: shackle blanks. Dies and article. 
Jas. P. Thorp, September 18, 1866: shaft shackles. Dies 
and article. H.M. Beecher, September 12, 1871: carriage 
clip. Machine and article. T. Diebold, December 10, 1872: 
jeweller’s stock. Machine and article. E. Waters, July 9, 
1861: manufacture of paper boxes. Machine and article. 
Now if both machine and article may be patented under 
one patent fee, they may legitimately be caveated under one 
caveat fee. The Commissioner’s new decision is evidently 
erroneous, and from it, we trust, he will gracefully recede. 
The patent laws were not formed for the purpose of exacting 
double fees or drawing revenue from inventors, but to en- 
courage them in making original discoveries by granting to 
them every reasonable facility in securing, for a limited pe- 
riod, the fruits of their inventions. The present decision is 
contrary to the spirit of the laws. It imposes additional 
burdens, and needlessly multiplies official ceremonies in the 
simple business of filing a caveat. 


sot 
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OPENING OF THE VIENNA EXPOSITION. 


The formal opening of the Vienna Exposition took place 
on the ist of May. In spite of the overcast and threaten- 
ing weather, at an early hour a vast crowd thronged the 
avenues leading to the great edifice, and, when the twenty 
doors were thrown open, surged into the immense hall, fill- 
ing every available space. The scene is described as one of 
wonderful impressiveness and grandeur; the motley cos- 
tumes of the multitude, representative of almost every na- 
tion, the brilliant decorations of the throne and the gigantic 
proportions of the building together forming a spectacle of 
imposing magnificence. 

At noon the Emperor of Austria, with the Empress, the 
Crown Prince of Germany, the Prince of Wales and other 
royal guests, with the high officials of the empire, arrived 








of temperature. If now we look carefully on all the condi- 








Arch-Duke Charles Louis, Patron of the Exposition, opene 
the proceedings by delivering an address, which was re- 
sponded to by the Emperor, who, in a few words from the 
throne, welcomed the visiting nations and declared the Ex- 
position open. Other speeches, by the President of the Im- 
perial Council and the Burgomaster of Vienna, concluded 
the ceremonies, when the Imperial party made a tourof the 
building and departed. 

As is usually the case in great fairs, the preparations 
for the opening day were far from complete. The bare 
frescoed walls were covered with anoozing dampness and 
but very few of the exhibits had been finally arranged in 
their places. Many were still covered with their cases and 
wrappings, and in nearly all the departments confusion 
and misplacement seemed to be the general rule. The 
American section was closed and is described by a correspond- 
entas “looking battered and dingy, like an abandoned rail- 
way town on the plains.” Even our flag was ominously 
hoisted with the union down. Judging from the misman- 
agement which has characterized the doings of the suspended 
commission and the obstacles in shape of inexperience and the 
absence of records with which the body which has superseded 
it in its labors has had te contend, a not much better condi- 
tion of affairs could have been anticipated. As matters now 
stand, the new officials, aided by the exhibitors, are doing all 
possible to organize and complete the United States arrange- 
ments. The displaced commissioners protest vehemently 
against the summary action of the government and assert 
their innocence of the charges. A recent cable dispatch ex- 
onerates all the members but two, but no definite details of 
the offences alieged, or the evidence sustaining the same, 
have as yet been received. 

As regards the probability of the United States, through 
fhe various causes which have occurred to discourage exhib- 
itors znd produce other unfortunate results, falling below 
other nationalities in the variety and magnitude of its repre- 
sentation, we do not acquiesce in the desponding view taken 
by many of our contemporaries. Already some seven han- 
dred exhibitors have entered goods; and even if more do 
not take advantage of the month’s extension of time granted 
by the Director of the Exposition, enough to fill up our 
allotted space, the country will be fully represented by large 
numbers of the articles contributed by other nations. It isa 
well known fact that nearly all of the most important Amer- 
ican inventions are manufactured extensively abroad, and 
the quantity and variety of these, which are sure to be dis- 
played, even if made by foreign workmen, will be ample to 
demonstrate to the world the industrial genius and advanced 


progress of our people. 





A NEW SPECIFIC FOR RHEUMATISM. 
Rheumatism, notwithstanding that it is one of the most 
obstinate diseases, some forms of which baffle the skill of the 
most eminent physicians, is, from a medical point of view, 
highly interesting; the late Dr. Valentine Mott used even 
to say that ‘‘it is one of the beauties of rheumatism that it 
shows itself in such a great variety of forms.” It is a fact 
well known among the medical profession that many rheu- 
matic patients, inthe impatience produced by their affliction, 
change from one physician to another; at length the disease 
has run its course, the patient gets well, and the last doctor 
whom they then happen to have, earns the credit of the 
cure. 

Without intending to trespass on the domain of the physi- 
cian, it may be well to give, for the benefit of all, some infor- 
mation concerning the nature and treatment of this ma- 
lady. 
As it is a constitutional disease, proper diet and close 
attention to the general health are of more benefit than local 
applications, which may be useful in exceptional cases, but 
generally they give only temporary relief, and often drive 
the pain from one part of the body to another. In all cases 
of this disease, the blood is in an abnormal condition, and 
may be considered to be poisoned; persons who live high 
(which means, live on rich and highly nitrogenized food) are 
apt to have this disease in a peculiar form, which is com- 
monly called gout, of which the chief seat is in the joints. 
A lower mode of diet is then advisable. Persons who live 
low and get this disease by exposure, combined with over 
fatigue,are apt to suffer from the so called chronic form chiefly 
seated in the muscles,and in these cases, the system may suffer 
from one of two opposite causes, an excess of either alkali or 
acid, which, when neutralized, ends the disease. Hence the 
curious and formerly unexplained fact that sometimes acid 
treatment, as with lemon juice, and at other times alkaline 
treatment, as with Rochel'e salt, etc., has produced a cure. 
There is one very severe form of rheumatism called acute 
or inflammatory, which is a most formidable disease, and 
which in olden times was treated by blood letting. This 
disease has the remarkable feature of suddenly leaving one 
part of the body to appear in another. If, by blood letting, 
the heart receives a sudden shock by the withdrawal of a 
quantity of blood, the malady is very apt to settle there 
and produce disease of the heart, which is a very common 
cause of death among persons who once have been treated 
for rheumatism by blood letting. The latter operation 
relieves the patient; but, considering the often fatal results, 
it is now abandoned by all enlightened physicians, and the 
treatment by colchicum wine and opiates is used instead. 
Besides the derivatives of opium, morphine and codeine (see 
page 278 of our current volume), sal ammoniac has been often 
praised as an effective remedy when others failed; but per- 
haps these derive their efficiency from their similarity to a 
new substance, a derivative of opium and ammonia, which 
has recently been found as effective a specific against rheu- 





and were received with a tremendous popular ovation. The 


matism as quinine is against feverand ague. This substance 
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Scientific American. 














is propylamin. It is a volatile, watery liquid, with a strong | end wees 


odor of herring pickle, and was found by I’r. Winckler in 
distilling a watery extract of ergot with potassa, also in 
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pect ere long to see the pound of coal which, con- 
sumed in one hour today, gives us about 15 or 20 candles, 


| made to surrendera much larger percentage of the figure, 


distilling cod liver oil with ammonia. But the most effective given above as possible. 


way of obtaining this substance js that of Wertheim, who | 


Improvements in the construction of the magneto-electric 


prepared it by the decomposition of narcotine and codeine by | machine have progressed as described, but a single step re- 


alkalies. Its name is based on its chemical composition ; it is 
a combination of the third member of the hydrocarbon series 
(methyl, ethyl, propyl, amyl, etc.) with a derivative of the 
ammonia (amidogen, mentioned on pages 20 and 144 of our 
current volume). There is, however, still some doubt about 
its true chemical composition, so that some chemists suppose 
it to be trimethylamin ; in the mean time, its specific effect on 
most forms of rheumatism has been established. By taking 
five drops in a tablespoonful of peppermint water every two 
hours, the pains usually abate after twelve doses. 





NATURE AND ART---THE MYSTERY OF THE 
MAGNETO-ELECTRIC MACHINE. 

In the SCIENTIFIC AMERICAN, volume XVI, page 406, we 
quoted from an English contemporary a description of the 
electric machine of Professor Wheatstone; and a reader, 
who evidently preserves his copies of our paper, requests us 
to explain the action of that class of machines more fully. 

‘Lhe development of a current of electricity by a machine 
without either a voltaic battery or preéxisting magnetism 
as its primary source is so remarksble that cur correspond- 
ent is justified in viewing it with wonder and in considering 
the mystery to be equai to that of the Giffard injectcr, de- 
scribed on page 48, current volume, and we are justified in 
the endeavor to make its operation clear. 

The generation of electrical currents by the relative mo- 
tion of a conductor and a magnet was discovered many 
years ago, the earliest known “ magneto-electric machine” 
being constructed in 1832 by Pixie; and improvements were 
made by Ritchie, Saxton, Clarke, Henry and others, all of 
whom used permanent magnets, in front of which they rota- 
ted bobbins wound with conducting wire, covered with silk 
or other material to secure proper insulation of the several 
portions of the wire from each other. Subsequently, Sie- 
mens devised an improved form of bobbin, on which the 
wire was wound longitudinally, instead of transverse- 
ly. This invention is a cylinder of soft iron having deep 
grooves cut on opposite sides, and the two grooves are 
connected at each end by similar transverse cuts. The 
insulated wire, forming the conductor, is wound upon the 
core in these grooves, and lies buried in the cylinder, con- 
fined by three or more bands; a brass disk, at one end, 
carries the commutator, by means of which the eurrents, 
which reverse their direction at each half revolution of the 
bobbin, are so sorted out that the same external wire 
always conducts from the machine a current of the same 
kind while the machine continues in motion in one direc- 
tion, the positive currents going through one conductor and 
the negative through the other. 

This form of bobbin allows the use of a large number of 
small magnets, side by side, in place of one very large; and 
since small magnets are far more powerful in proportion to 
their magnitude than large ones, it follows that the Sie- 
mens armature allows the machine to be made far more 
efficient. 

The next important step in the improvement of these ma- 
chines was made by a British inventor, Mr. Wilde, whocon- 
structed machines of, until his time, unprecedented power. 
Instead of asing directly, the induced current of electricity, 
which he obtained from the permanent magnets, he led 
it through the coils of great electro-magnets, thus produc- 
ing a new set of magnets, for induction,of immensely greater 
power. This current, obtained from the new ‘magnetic 
battery,” was, in one instance, used in a similar manner 
upon a still larger electro-magnet, and this process of inten- 
sifying the power of the machine could of course be carried 
to any extent. The current generated in the armature of 
the last set of electro-magnets was applied to the production 
of light or heat, or in electro-plating, as might be desired. 
From the largest of Mr. Wilde’s machines, a powerful electric 
light and tremendous heating effects were obtained. This 
machine had coils 4 feet high and 10 inches thick on the 
large electro-magnet, the coils containing 1,400 pounds of 
copper wire. The armatures were driven by a steam engine 
of 15 horse power. 

The electric light obtained from the machine was so pow- 
erful as to cause the flame of the street lamps of Manches- 
ter, (England) to cast a shadow at the distance of a quarter 
of a mile (London Atheneum). The heat could be felt at a 
distance of 50 yards, and long wires and thiek rods of iron, 
& foot long and two tenths of an inch in diameter, were 
raised to a white heat and melted by the current. A rod of 
platinum, the most infusible of all metals, was melted down, 
Several of these machines were used,or proposed to be used, 
in foreign lighthouses, but the expense of the apparatus and 
of its accompanying steam engine, as well as the necessary 
skilled attendance, were serious objections. 

The well known electrician, Moses G. Farmer, in a letter 
addressed to us and published in the SctenTIFIC AMERICAN, 
pointed out the fact that, could this method of producing 
light be perfected so far as to avoid the loss of more than 
three fourths of the energy condensed in each pound of coal, 
the electric light would cost but about one tenth of a mill, 
per candle power per hour. He estimates that a pound of 
coal carbon, converted into light without loss, would, if 
burned in one hour, yield a light equal to that of 12,410 
candles 

It is evident that inventors who are familiar with the 
Science of electricity have before them a field in which 
they can labor with profit to the world, if not to themselves, 


| mained to be taken to bring it to the latest form now known, 
is that which appears so mysterious in its operation. 
Professor Wheatstone and Mr. Siemens both suggested, at 
about the same time, that, if a part of the induced current 
were diverted and made to excite a separate small electro- 
| magnet, the latter might be substituted for the equally fee- 
| ble permanent magnets, in which the whole energy of the 
apparatus originated, and thus a machine might be made of 
equal efficiency and without permanent magnets. Such a 
machine would, at first glance, seem very like a perpetual 
motion apparatus, and the scheme a most absurd one. The 
thing was done, however, by the invention of the Wheat- 
stone-Siemens machine.as built by Mr. Ladd, of London. It 
consists simply of an electro-magnet, with a Siemens arma- 
ture, containing two bobbins, of different sizes. The wire 
from the smaller bobbin connects with the electro-magnet, 
its current keeping that excited, while the current induced 
in the larger bobbin is used for other purposes as may be 
desired. The armature is driven at a high speed by means 
of a crank and a band wheel carried in bearings on the elec 
tro-magnet. 

The electro-magnet almost invariably contains enough 
residual magnetism to start the action of the machine ; and, 
during its operation, it simply furnishes an illustration of 
the conversion of the mechanical energy into electricity, 
light and heat. We cannot, however, as in the case of the 
Giffard injector, trace every step in the process with mathe- 
maticel exactness ; and the conversion of the one form of en- 
ergy into the other is to us, and to men of science, as well 
one of those great mysteries of nature which we are every- 
day fathoming more and more deeply, and which still pre- 
sent as wonderful a depth of the unknown as ever. 





THE MOVEMENTS OF THE STARS. 


We are but upon the threshold of the vast store house of 
which that most wonderful of modern discoveries, the spec- 
troscope, has given us the key. Each day brings us nearer 
and nearer to the solution of problems which have vexed the 
master minds of the werld for centuries, and science is per- 
mitted to advance still further into the realms of the unknown, 
pressing closer upon those which it is impossible for the 
human mind to transcend. We have placed other worlds as 
it were in the balance and weighed them by our infinitesimal 
standards; by the aid of light originated when our earth was 
but an unpeopled mass, we have recognized the components 
and structures of orbs beside the magnitude of which we are 
as a grain of sand; we have determined and set bounds to 
the wanderings of the vagrant spheres which circle round 
our sun; extending further into the infinite, we have looked 
upon the nebulous chaos which was in the beginning, and 
lastly, armed with precepts drawn from analogy and theory, 
we have boldly traced, to a glimmering star in the Pleiades, 
the central point of our material universe. 

With the erratic motion of the planets astronomers have 
long been familiar, and the name itself, derived from the 
Greek verb meaning to wander, was given in contradistinc- 
tion to that of those stars to which the term “fixed” was 
applied. But later discovery overthrows this discrimination. 
The fixed stars are known no longer to be motionless, but to 
travel over distances so great and at such rapidity that the 
min4é fails in their contemplation; and yet the observations 
of centuries have failed to detect reai changes in position 
other than are extremely small—so minute indeed that 
only about 30 stars have, by astronomical calculation, been 
shown to have moved more than one second of arc annually, 
while in others a motion of but a few seconds in a century 
has been detected. In the year 1868 Mr. William Huggins, 
a noted English astronomer, while comparing the spectrum 
of Sirius with that of hydrogen, by means of a spectroscope 
of large dispersive power, found that a line on the stellar 
spectrum was displaced by about y}, of aninch. This dis- 
placement occurring toward the red end of the spectrum, 
showed that the refrangibility of the light of Sirius was 
diminishing, as the red rays are the least refrangible. The 
star, therefore, was receding from the earth. Following out 
the calculation and allowing for the movement of our sphere, 
Mr. Huggins found that Sirius was moving through space, 
directly away from us, at the rate of 24} miles per second, 
or, taking the resultant of this motion with the transverse 
movement of the star, previously observed and approxi- 
mately calculated by other means, the real motion of Sirius 
was computed at 29 miles per second, or 900,000,000 miles 
per year, while its distance is estimated at over 128 trillions 
of miles—numbers of which we can obviously form no con- 
ception. 

The want of instruments of sufficient delicacy and exacti- 
tude has until quite recently prevented further researches, 
but the necessary implements have at length been made, and 
we are in possession of the more accurate results, The mo- 
tion of Sirius has been determined as less than that above 
given—22 instead of 29 miles per second—the difference being 
due to the more perfect instruments. Other stars, however, 
however, have also been examined and their movements rela- 
tive to the earth fixed. The lines of sodium and magnesium 
were compared with similar lines which indicated the presence 
of these terrestrial substances in the spectrum of Betelgeuse, 
(« Orionis), and the star was found to be receding at a veloc- 
ity of 22 miles per second. The spectrum of Rigel was com- 











pared with that of hydrogen and indicated also retrograde mo- 





tion, of 15 miles per second. The double star Castor, Regulus, 
B and 6 Leonis, 5.y 5,25, and 7 of the Great Bear, Spica, « in 
Corona Borealis, were all examined in connection with the 
spectrum of hydrogen and found to be receding at rates 
varying from 15 to 22 miles per second. In the case of the 
stars that appear to be approaching the earth, the velocity is 
much greater. Arcturus, the spectrum of which was com- 
pared with that of magnesium, travels at the rate of 55 miles 
per second: Vega at 50 miles; « Oygni, 39 miles; Pollax, 49 
miles; @ of the Great Bear, 61 miles; and » Leonis, ¢ Bootis, 
y Oygni, « and Y Pegasi, and a Andromedae were undeter- 
mined. y Cassiopeia is believed to have a very slow move- 
ment from the earth. In making the calculations the veloc- 
ity of light was taken at 185,000 miles per second, and it is 
stated that the above given velocities, in relation to the move- 
ment of the stars relative to the earth, are equally true as to 
their motion in regard to the sun. It is interesting to notice 
that in general the stars which the spectroscope shows us are 
receding from the earth (Sirius, Betelgeuse, Rigel, Procyon) 
are situated in a region opposite to the constellation toward 
which the sun is advancing, while those near to the former 
(Arcturus, Vega and others) are approaching our globe. 
“There are, however,” says Mr. Huggins, ‘‘ exceptions to 
this rule :” and in his memoir to the Royal Society, he points 
out that the movement of the sun is not the only nor even 
the principal cause of the true or apparent motions of the 
stars. ‘‘ It is hardly possible to doubt,” he continues, “ that 
the stars have two distinct motions, one common to all stars 
of a certain group, and another confined to each particular 
star. Remarkable examples of this fact are shown in the 
group 4, y, 6, &, ©, of the Great Bear, which have a common 
movement, while a and 7 of the same constellation have a 
proper motion in an opposite direction. Again and more re- 
markable is it that the five first mentioned stars recede from 
the earth, while q is approaching ; and », although apparent- 
ly receding, is at too great a distance from @ to permit us to 
consider the two stars in connection, 
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SCIENT{FIC AND PRACTICAL INFORMATION, 


AN EXPERIMENT WITH PHOSPHATE (OF LIME. 


If a small quantity of phosphate of soda is added to a di- 
lute solution of chloride of calcium, a white precipitate is 
formed which dissolves on stirring. The addition of more 
phosphate of soda forms a permanent precipitate; if now a 
current of carbonic acid gas be passed into the liquid in 
which the precipitate is suspended, the precipitate dissolves 
again, in the same way as carbonate of lime does in water 
containing excess of carbonic acid. The addition of a fresh 
quantity of phosphate of soda produces a fres): precipitate, 
which can be again dissolved by carbonic acid. There is, 
however, a limit to the operation, for having repeated it a few 
times, crystals form which do not dissolve, and which may 
be caught on a filter and washed, They consist of the bi- 
basic phosphate of lime with four molecules of water of 
crystalization. If these crystals be put in water freed from 
carbonic acid by boiling, and frequently shaken for 24 hours, 
a salt is formed which contains three equivalents of phos- 
phoric acid to four of carbonic acid (4 CaO, 3PO,): a salt 
richer in phosphoric acid than the bibasic salt with which 
we started, yet not so rich as a monobasic salt. 


ACTION OF SULPHUROUS ACID UPON INSOLUBLE SULPHIDES, 


Langlois having proved that alkaline sulphites are con- 
verted into ‘hyposulphites by the action of sulphurous acid, 
another chemist named Guerout has repeated the experiment 
with the sulphides of other metals, and finds that the sul- 
phides of copper, silver, gold, platinum, and mercury are 
not attacked. The sulphides of manganese, zinc, and iron 
readily dissolve in a strong solution of sulphurous acid, be- 
ing at the same time converted into hyposulphites. The sul- 
phides of cobalt, nickel, cadmium, bismuth, tin, arsenic, and 
antimony are slightly soluble and undergo the same change 
into hyposulphites; varying quantities of sulphuretted hy- 
drogen are evolved, and sulphur separates. Further experi- 
ments, however, indicate that the sulphides are not convert- 
ed directly into hyposulphites, but are first converted into 
sulphites which are afterwards changed into hyposulphites. 
This easy and rapid method of preparing hyposulphite of 
iron, zinc, etc., having been discovered, it remains to apply 
it to new and important uses, and such we doubt not will 
soon be found. 

THE PHOTO-HELIOGRAPH. 
A correspondent of the Photographic Bulletin describes a 
new instrument made by Dallmeyer, of England, and called 
the photo-heliograph. It is to be used during the coming 
transit of Venus, and consists in a telescope, mounted for 
photography, about eight feet in length and having an object 
glass of four inches in diameter and five feet focal length. 
At the focus is placed an instantaneous shutter which serves 
to increase or diminish an apertare, behind which is placed 
a combination of lenses, corrected for the chemical rays. 
The image passing through is enlarged to four inches. The 
instrument is mounted on an equatorial stand and actuated 
by suitable clock work. Five have been ordered by the Brit- 
ish government, to be supplied to the different observing sta- 
tions. 
OZONE. 


M. Boillot, on submitting pure oxygen and atmospheric 
oxygen alternately to the action of the electric current, has 
discovered that 58 cubic inches of pure oxygen yields but 4 of 
a grain of ozone, while the same amount of atmospheric oxy- 
gen gives j of a grain. Oxygen mingled in the air is there- 
fore in a condition more favorable for its transformation into 
ozone. 
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FOOT POWER JIG SAW. 

It will be remembered that, towards the beginning of the 
present volume, we presented an application of the “ verti- 
cal multiplier” to the band saw. We now lay before our 
readcrs still another arrangement of the same ingenious and 
labor-saving device, this time, however, in 
connection with the jig saw. 

The machine is fully represented in our 
illustration; and asa detailed explanation 
of the multiplier, without the aid of which 
the operation by foot power of the saws to 
which it is applied would be practically 
impossible, can be found in Volumes XXII. 
and XXVI. of this journal, we have only 
in the present article to refer to the gen- 
eral capabilities of the invention. Forty 
steps of the treadle produce 546 and a frac- 
tion movements of the saw; or, in other 
words, the motion transmitted by the gear- 
ing is as 1 to 13°6, about. At a trial in our 
presence the blade made its way through 
work of two inches in thickness, hard ash 
wood, with great rapidity, and was actu- 
ated by the sawyer merely throwing his 
weight upon the treadle, a motion which, 
we were informed, could be continued for 
a long period without fatigue. 

This device, as indeed are all applica- 
tions of the multiplier, is especially de- 
signed to meet the wants of shops in 
which there is no steam power. It occupies 
but two and a half by three and a half 
feet of floor space, has two feet swing, is 
four and a half feet high, and is strong 
and durably constructed, - The low price 
at which the manufacturers offer it will 
render it particularly adaptable to the needs 
of amateurs and mechanics and cabinet- 
makers. For further particulars address 
the Combined Power Company, No, 23 Dey 
street, New York city. 

oo oo 

Uses of Bisulphide of Carbon, 

Until the year 1850, the only industrial 
application of bisulphide of carbon was the 
dissolution and vulcanization of india rub- 
ber. Since that time it has been applied to 
the following uses; 1. The complete extraction of the fatty 
matter from bones used in the fabrication of bone black. 2. 
The extraction ofoil from grain and olives. 8. The removal 
of sulphur from earth in which it is contained and aiso bitu- 
men from bitcminous rocks. 4. The scouring and elimina- 
tion of greagy substance from wool by the Seyferth and sim- 
ilar processes. 5. The extraction of the soluble principle of 
spices, 6. The fabrication of yellow prussiate of potash,and 
of sulphocyanide of ammonium, for making Pharaoh’s ser- 
pents. 7. The preparation of Greek fire; a solution of phos- 
phorus in the bisulphide is used for filling inflammatory 
rockets or shells. 8. For silver plating; a small quantity 
placed in the bath increases the brilliancy of the deposit. 9. 
For the destruction of vermin. 10. For filling glass prisms, 
on account of the brilliancy of the colors of its spectrum. 
11. For driving by its vapor all classes of engines, with or 
without expansion. 
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TAYLOR’S PATENT FIBKIN HEAD. 
Our engraving represents an improved firkin head which 





is claimed to save cooperage and to facilitate inspection of 
the contents, a fact of importance when the latter contains 
butter, fruit, or other perishable substance. It is depicted 
in the illustration as applied to a butter keg, which may be 
thus caused to serve as a “return pail,” an especially ad- 
vantageous arrangement for shippers and commission mer- 
chants. ‘The invention is equally adapted for barrels, etc. 
The head consists of two pieces of wood, A and B, cut as 








indicated by the inner dotted lines in Fig. 2. At one end | their bulkheads will not be water-tight. Putty is used in 


and underneath, they are connected by a strip of springy 
wood, C. To the piece, A, are secured the cleats, D, below 
and, E, above the device. The portion, B, is held only by 
the wood spring, C, and a single nail passing through both 
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coating them, and the writer would not like to risk hig life 
in the vessels. 

J. L. G. dissents from our opinion that boats are not to be 
depended on, and would limit our statement to boats 
heretofore in use. He censures the life- 
boats carried by ocean steamers, as they 
do not right and bale themselves in- 
stantly; and asks us to publish a descrip- 
tion of any that fulfills these require- 
ments. ‘‘ But it may be said that the dif- 
ficulty exists in launching the boat safely. 
Very truly, a life boat to bedepended upon 
must have the capacity of launching itself; 

or, in other words, an officer must be able. to 
launch the boat safely and instantly, with 
himself and several seamen in it, in any kind 

of sea, in such a way that there is no possi- 
bility of mishap either in crushing the boat 
against the side of the vessel, in swamping, 

or in carrying a line. Some four years since, 
another inventor and myself turned our atten- 

tion to this subject, and, by costly experi- 
ments and great labor, finally succeeded in 

- doing two things; the first was the pro- 
duction of such a boat and means of launch- 

ing it, as above described in every respect, 

to the entire satisfaction of the Board of 
Supervising Inspectors of Steam Vessels, 

who said in their report that the boat was 
perfect in all that the inventors claimed for 

it. The second thing we accomplished, still 

more effectually, if possible, was to so tho- 
roughly impoverish ourselves that any fur- 

ther inventions from us are out of the ques- 

tion, as is also pressing our invention into 

use: although its superiority is not ques 
tioned by any who see its operation, nor are 

we able to resist the attempt, that has been 

and is now being made by government offi- 
cials, to appropriate the result of our labors 

-.~ to their own credit. From this showing, 
you will see that you are wrong in the last 
two sentences of the article referred to, that, 








FOOT POWER JIG SAW. 


cleats, and shown at the right in Fig. 2, so that it is movable 
and may be brought nearer or further from the part, A, thus 
narrowing or widening the space between. On the upper 
side of this part, B, is pivoted a button, F, the inner end of 
which is rounded and takes against the edge of the cleat, E. 
By moving the outer extremity of the button, its inner end 
pushes upon the cleat, E, and thereby forces the two por- 
tions of the head ‘apart. + 


usual, within the inner upper part of the barrel. The hand 
grasps the head, as shown in Fig. 1, the button, F, being 
turned parallel to the cleat, E, and the fingers pressing the 
parts, A and B, together. When tke head is placed in the 
groove, itis expanded as above described by moving the but- 
ton, F, so that it lies at right angles to the cleat, E. The 
edges of the cover are thus forced tightly into the groove, 
and the apparatus thus completely closes the barrel, effectu- 
ally preventing the entrance of dirt or insects. A screw or 
nail through the outer end of the button, F, holds all the 
parts firmly in place during transportation. To remove the 
head, the operation above described is simply reversed. 

Patented March 26, 1873. For further particulars relative 
to sale of rights, etc., address the manufacturers, Messrs. 
Taylor & Co., Ashland, Va. 
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The Loss of the Steamship Atlantic, 





We continue to receive a multitudinous correspondence on 
this subject, and are pleased to find that our editorial, on 
page 241 of the current volume, has elicited the attention of 
inventors. We make the following extracts from letters 
received during the past few days: 

F. D. J. suggests the construction of boats, one for each 
passenger, of rubber, with sides and ends of double material, 
air tight, with a tube for inflating the bag-like parts above 
the water line, all around the boat. Stationary ribs (of rub- 
ber?) could be stretched from gunwale to gunwale, and a 
passenger could secure himself in the boat, and be thrown 
into the sea or swim away from the wreck, and continue to 
float even when perfectly exhausted. 

‘‘A Riveter” speaks of the much vaunted water-tight 
compartments of which ship owners talk largely in adver- 
tisements. He worked in a ship-building yard at Port Glas- 
gow, Scotland, for ten years, and he states that he has never 
seen a ship built with water-tight compartments. With 
regard to one vessel in particular, every one employed on 
her expected she would sink; and when finished, she sailed 
for India. with a cargo of railroad iron and went down four 
days after leaving port. Another ship built in Glasgow, in 
1865, was described by the men employed on her as “a coffin 
for somebody ;” she was built of bad iron and badly put 
together. The correspondent has also worked on coal boats, 
built at Chester, Pennsylvania, which were constructed with 
poor materials and workmanship. He speaks highly of the 
metal used in iron boats built at Buffalo, but utterly con- 
demns their workmanship. He also censures the building of 
the steamers of the American line from Philadelphia to 
Liverpool, stating that they are not well riveted, and that 





some of them are not caulked above water line, and that 


To operate the device,a groove is previously made as. 


‘after being invented and proved capable, 
the law is strong enough to compel its in- 
troduction into general use.’ ” 





THE WONDERS OF THE EGG.---SECOND LECTURE. 


(BY PROFESSOR AGASSIZ.—OONCLUSION.| 

If we pass now to the bird, we find in the ovary eggs 
which can in no way be distinguished from those observed 
in the ovary of the mammal, only we find in the former a 
much larger number. Besides those very small ovarian 
eggs, there are larger ones—eggs rising to dimensions so 
considerable that they are not only visible to the naked eye, 
but may be handled with facility. A mature egg in the 
ovary of the hen is about the dimension of a small walnut. 
It has no shell, no white; but it is a bulk of yolk inclosed 
ina vitelline membrane, containing a germinative vesicle 
with germinative dots. The amount of yolk is very great. 
If we examine the yolk, we find that its whole substance is 
made up of cells. This fact at once suggests a further in- 
quiry as to the constitution of the fluid contained in the vit- 
elline egg of the mammalia. The question would be an- 
swered differently by different investigators. But unques- 
tionably the mature ovarian egg of the bird differs from 
that of the mammal in the larger amount of yolk it contains, 
and in the fact that the whole mass of yolk consists in the 
accumulation of cells in such numbers that they are counted 
by myriads. These cells may be traced under the micro- 
scope. In absence of a well drawn hen's egg, I give a ma- 
ture ovarian egg of the snapping turtle, which may answer 
for this purpose. 
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a, b,c, d, e, f, Mesoblasts or contents of Purkinjean vesicle, magnif 
iamete , Con- 


100 diameters. g, Vitelline membrane. h, Purkinjean vesicle. 
tents of Purxinfean vesicle.) 

Suppose I should represent an ovarian egg of the hen en- 
larged so that the germinative vesicle alone would appear 
as large as a whole ovarian egg at the time of maturity: we 
should find that the whole of the yolk consists either in little 
granules or in little vesicles resembling each other so much as 





almost to force us to the conclusion that these vesicles are 
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only granules which have swollen and become hollow. By 
the side of these smaller vesicles are others somewhat larger, 
containing themselves a vesicle and granule, that is to say, 
having the true character of ordinary cells. The whole 
mass of the yolk consists of such granular vesicles and true 
cells. The yolk is, in fact, an accumulation of cells in vari- 
ous stages of growth. This large yolk, this large ovarian 
egg of a hen, with its contents, was itself at one time so 
small as to escape the natural power of the human eye. We 
can place a portion of the ovary of the hen under the micro- 
scope and have at the same time in the field small eggs 
which cannot be seen with the natural eye and other eggs 
perceptible in different degrees ; and we find that the small- 
est are just like the eggs of mammalia, containing a trans- 
parent fluid with granules floating init, while others contain 
cells already to be distinguished, and others are full of cells 
so large as to make the whole mass opaque. The peculiar color 
of the hen’s egg in all its stages leaves no doubt that the cells 
—at least those within the egg—are formed by the swelling 
of the yolk particles and their subsequent growth into larger 
vesicles containing a fluid in which the elements of a perfect 
cell are finally matured. We are certainly justified in say- 
ing that they are cells, and that the vitelline cells are of the 
number which arise from the enlargement of solid granules, 
these granules being animal particles secreted by the organs 
in which they arise. 

At this stage of the ovarian egg, that is, when it has ac- 
quired the vitelline membrane, the germinative vesicle and 
germinative dot also acquire certain dimensions differing in 
different animals and are or may be fecundated. This fecun- 
dation consists in the contact of sperm cells with the yolk 
bag. What the influence of that contact is, nobody has been 
able to trace, (The way in which the spermatic particles 
reach and penetrate the egg we shall consider hereafter.) It 
is from that time that the changes date which lead toward 
the formation of a new being. But the egg of the hen when 
fecundated has not yet completed its growth. The hen’s 
egg, as we know it, has a shell, and a delicate membrane lin- 
ing the shell, and a layer of white aibumen surrounding the 
yolk. All these parts are formed after the egg has been 
fecundated. So you see that the life of the egg, in this class 
of animals, is something independent, as it were, within cer- 
tain limits, from the growth of these egsential portions of 
the egg which lead to the formation of the new being. Why 
is it that the egg must be laid in that condition in order to 
lead more directly to the growth of the young: why it is 
that in the bird the germ lies dormant in the egg, after the 
egg has been laid, until a certain temperature is applied to it: 
I cannot explain, but those are conditions which always ac- 
company the formation of the germ in birds, and its final de- 
velopment into a new being. In mammalia—to show you 
how great a contrast exists between these two classes—the 
ovarian egg is not dropped when the germ begins its growth, 
but is retained until the germ has acquired certain dimen-’ 
sions, a certain stage of development which varies accord- 
ing tospecies. Every one knows that our opossum brings 
forth young so delicate and so imperfectly developed that 
they require protection from the mother long after birth. 
They become attached to the teats of the female and hang 
there for a number of weeks before they are capable of shift- 
ing for themselves. Other animals are born already covered 
with hair, but are blind, as in the case of cats; while others 
are born so that they are capable of walking away at once, as 
is the case with horses or cattle. However great may be the 
similarity between the eggs of different animals, there are 
marked specific differences in their subsequent development. 
And these are not variable features; they are implied in the 
very existence of the species in which they occur. They are 
specific differences in the growth and development of ani- 
mals, as characteristic as any ultimate differences in their 
adult condition. Let us now pass to the class of reptiles. 
The scaly reptiles—that is, turtles, lizards, and serpents— 
bring forth eggs similar to those of birds. They arise in 
the ovary in a similar way and produce by successive growth 
yolks of a similar bulk, as do the birds. While, however, 
all these eggs are surrounded with a shell after fecundation, 
the egg is not necessarily laid, as in birds, in order to bring 
forth the new being. The bird brings forth its young by in- 
cubation, setting upon the eggs, and transmitting to them 
by its own warmth the temperature needed for their final 
development. For the egg of the reptile, that temperature 
is usually derived from surrounding conditions. It is true 
that a few kinds of reptiles, the python for instance, set 
upon their eggs and transmit to them a higher temperature 
from their body; but this is not usually-the case. Some 
reptiles deposit their eggs in the sand, where they are 
hatched out under the influence of the summer heat; others 
do not lay their eggs until the young have completed their 
growth, when the new being is born, and the egg shell 
afterward or about the same time. Others lay eggs from 
which the living young are hatched in a very short time. 
The European viper can readily be made to lay its eggs or 
to retain them and bring forth living young, by a simple in- 
crease or diminution of the temperature to which it is ex- 
posed at a certain stage in the growth of the germ. The 
egg-laying animals are called oviparous; but those reptiles 
which bring forth living young are as much oviparous as the 
rest, for the process of growth is the same, whether the egg 
is hatched out in the mother or not. The other reptiles, 
such as frogs and salamanders, spawn. That is, they lay 
eggs of small dimensions in large numbers, surrounded only 
by thealbuminous envelope, without a shell, and these eggs 
are fecundated after they are laid. You see here what a 
marked difference there is between those naked reptiles and 
the scaly reptiles. On account of this and other differences, 
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as reptiles proper, and the naked reptiles as batrachians or 
amphibians. 

When we pass to the eggs of fish, we find there marked dif- 
ferences also, and the most striking are those to which I have 
already alluded, among the sharks, skates and chimeras, the 
eggs of which are enveloped in a horny covering, formed 
after fecundation. We have among these animals the same 
differences as obtain among scaly reptiles, namely, that 
with some the egg is laid, and the process of hatching takes 
place a considerable period after the laying, while in others 
the egg is not laid until the young has completed its growth 
and may be born in a condition capable of swimming. 

I will show you some 
of these curious eggs. 
This is an egg of the 
callorhynchus, the cen- 
tral part of which is pea 
shaped or cylindrical, as 
is the cavity in which 
the yolk is contained, 
and there is a flat ap- 
pendage to the egg case 
by which the egg is en- 
abled to attach itself to 
submarine bodies. Ina 
good many of the sharks 
and skates, as already 
remarked, the egg is not 
laid before the young 
has completed its growth 
and so far completed it 
as to have acquired its 
full form. The yolk 
may then hang like a 
bag below the body, and 
be gradually absorbed 
into it, serving as nour- 
ishment for the young 
until it entirely disap- 
pears. [This was illus- 
trated in the last lecture, 
page 276.] You may see 





EGG OF THE CALLORHYNCHUS. 
here the intimate connection which exists between the 
egg and the embryo, and you may that say the embryo grows 


out of the yolk. In those animals which have coverings or 
shells protecting the yolk, there are always peculiar organs 
to secrete these cases. In sharks and skates, for instance, 
there is a peculiar gland upon the track of the oviduct in 
which the egg envelope is formed. The egg is received in 
the sack in which it is first surrounded by only half the 
shell case, then the other half is formed, and the egg is 
complete. 
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STEVENS INSTITUTE LECTURES.---GOLD MINING IN 
CALIFORNIA. 
BY PROFESSOR SILLIMAN. 

The third lecture of the spring course before the Stevens 
Institute of Technology was by Professor Silliman, of Yale 
College, on the ‘Dead Rivers of the Sierra Nevada and 
Hydraulic Mining for Gold.” He began by describing the 
characteristics of the country, along the line of the Union 
Pacific Railroad, through which the traveler passes in his 
journey to the gold regions of the far West. Our notions of 
the Rocky Mountains receive a rude shock on beholding the 
almost insensible slope which leads us for more than 800 
miles along the valley of the River Platte, where the ascent 
is not over 12, 14 or 16 feet to the mile, and we advance 
towards the summit without being aware of mounting unless 
we have perchance an aneroid barometer to tell us so. Yet 
our government was induced to pay a subsidy of $16,000 per 
mile for the construction of the Union Pacific Railroad on 
account of imaginary difficulties. This was as far as Chey- 
enne, where, it was agreed, the Rocky Mountains realiy be- 
gan. From that place to the Black Hills, the subsidy 
amounted to $32,000 a mile ; but the traveler, unaided by the 
barometer, would be utterly unable to discover the fact that 
he was not upon a level plain. Passing through the Great 
American Desert, we come to the continental divide at Sher- 
man, about 9,000 feet above the sea level, to the head waters 
of the Green River, and arrive in the plain of the Great Salt 
Lake, joining the Central Pacific at Ogden, still over 4,000 
feet above the level of the sea. On examining the sloping 
banks of the great basin before us, we can distinctly trace 
the successive outlines of the ancient shores of the great in- 
land sea, which must have risen about 1,200 feet above the 
present level, and whose waters, by concentration of their 
saline matter, have produced the present Salt Lake. Con- 
tinuing our journey, we pass lofty ranges of mountains, some 
of them 10,000 feet high and running parallel in a northeast- 
ern and southwestern direction. Finally we come to the 
majestic snow-capped wall of the Sierra Nevada, which sepa- 
rates us from the Pacific Ocean. This region we find charac- 
terized by precipitous ascents, majestic pine forests and deep 
cations. Here we meet with real engineering difficulties. 
In a country where a slight fall of snow is 16 feet and a 
heavy one 100 feet deep, and where huge avalanches slide 
down the rocks, the railroad tracks have to be protected by 
means of snow sheds of solid timber, which, however, as 
effectually shut out the view from the passenger as though 
he were a letter in a mail bag. Smooth and rounded rocks 
everywhere bear witness to the action of glaciers, which 
existed there on a vast scale. Along these rugged moun- 
tains, the perseverance of the early miners constructed roads 
for the transportation of all the necessaries of life to the 
seemingly inaccessible regions where their claims lay, and 





they have been separated into two classes—the scaly reptiles 


these roads will ever be monuments to their herculean energy. 


307 











In one of the basins left by an ancient glacier, is situated 
that magnificent sheet of water known as Lake Tahoe. So 
clear ate its waters that fish can be seen switaming in it at a 
depth of fifty feet, and that the photograph exhibited upon 
the screen by the lecturer clearly showed the boulders on the 
bottom. Von Schmidt has contrived a plan to supply San 
Francisco with water from this lake, whose surface is over 
6,000 feet above the level of the Pacific. 

Passing, in our downward course, through the Bloomer 
Cut, we see rising above us on both sides huge wails of gold- 
bearing gravel; but gold is present in such small quantities 
that a cubic yard scarcely yields over twenty cents’ worth. 
Before considering the means by which even so small a pro- 
portion is made to pay, the lecturer threw on the rcreen pic- 
tures of the early methods employed by the California 
miners. At first; a pick, a shovel, an iron pan and a rifle 
were all the necessary outfit, and the gold seeker would take 
his panful of gravel to the nearest running water. Here the 
gravel was washed out and the grains of gold, which sank 
quickly to the bottom of the pan by reason of their greatly 
superior weight, were gathered. Sometimes the gravel was 
winnowed in a blanket, where water was scarce. The first 
improvement was to separate the coarse from the fine by 
means of a rocking sieve, through which running water 
washed the gold into a trough beneath filled partly with 
quicksilver. The gold combined with this, and the sand was 
carried off by the water. When enough gold was collected 
in the quicksilver, it was strained through a buckskin bag, 
and then the gold which remained in the bag was separated 
from the remaining portion of the mercury by heat. 

It soon struck the more intelligent miners that they were 
only gleaning in a field where nature herself had reaped be- 
fore ; that the streams of water in those regions had been cut- 
ting their way through auriferous rock and washing it on a 
grand scale; and that, by turning these rivers from their 
course, they would find the results of nature’s washings. 
This grand conception was carried out in many instances, 
and the professor's views upon the screen amply illustrated 
the immense labor expended in the construction of ditches 
for turning rivers from their course and laying dry their for- 
mer beds. The water of the rivers being forced into a nar- 
rower channel accumulated sufficient force to drive water 
wheels for pumping out the deep places of the river beds 
and laying bare the accumulated treasures, 

When we come to the valley of Dutch Flat, we see for the 
first time extensive operations for the working of deep lying 
hill diggings or ‘‘placers.” Enormous amounts of money 
have been expended in bringing from a distance the water 
power which is so necessary everywhere for the washing of 
the gravel. Sometimes flumes or aqueducts were constructed, 
140 feet high upon timber, each stick of which represented 
the full length of a mountain pine. Water companies were 
formed, which derived enormous incomes from the rents paid 
by miners to whose placers the water was distributed. Now, 
however, the precarious wooden structures have been re- 
placed by huge pipes of boiler plate iron; and with the sup- 
ply from these, the miner washes out the gravel of his claim 
clear down to the solid rock, using what is called the “ water 
gun,” a knuckle-joint nozzle throwing a solid stream six 
inches in diameter for a distance of 200 feet, with about one 
tenth the velocity of acannon ball. The washed out gravel 
is no longer sifted by hand ; it passes along its natural course 
with the water through sluices made of wooden blocks and 
furnished with quicksilver, into which the gold rapidly 
sinks, while the sand moves on. 

The lecturer then cast upon the screen a drawing of the 
famous Table Mountain of Calaveras, whose steep walls re- 
minded me of the Palisades. This flat mountain is composed 
of basaltic rock, filling up the channel of an ancient river 
which formerly rolled over golden sands. The Table Moun- 
tain may be considered as nature’s monument to this ‘‘ dead 
river.” The hidden river channel was discovered by some 
of the earlier miners; and, by a divination which was almost 
inspired, these untaught men formed correct notions as to 
the geological character of the mountain, and expended 
thousands of dollars in getting at the gold on the river bot- 
toms by means of laboriously constructed tunnels through 
the hard rock. 

The deposits of auriferous gravel are so vast in extent as 
to be almost inexhaustible; but so small is the percentage of 
the gold they contain that the adventurer no longer finds any 
chance of getting rich quickly, and the deposits can be 
worked profitably only by associate capita], where a legiti- 
mate outlay of money will bring a legitimate return. 

The lecture was profusely illustrated by means of views 
upon the screen. 


=2+Ore _ 
SCIENCE RECORD.--NEW EDITION. 

The first editions of 1872 and 1873 having both become ex- 
hausted, a new edition of each has just been published. The 
demand for the work has been very great, and universal 
praise has been bestowed upon it. Condensed descriptions 
and engravings of the most important inventions and discov- 
eries in science in the years 1871-2, with steel plate portraits 
and biographies of a number of men distinguished in science, 
are contained in these annuals, of over 500 pageseach. Price 
by mail, cloth, $2.00; library binding, $2.50. In ordering, 
state for which year. Price for both, when ordered together, 
cloth, $8.75 ; library, $4.50. Address Munn & Co., publishers, 
office SCIENTIFIC AMERICAN. 


<2. <Oee ————______ 
On. oF Virri0oL.—The manufacture of Nordhausen sul- 
phuric acid is still going on in Bohemia, at the works of Von 
Starcu, where large quantities of iron pyrites are trans- 
formed into so called ‘‘stone of vitriol,” from which the oil of 
vitriol is derived by distillation in clay retorts. About 1,500 
tuns are annually produced. 
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PAPER MAKING. 

Mr. Carl Hofmann, of 406 Walnut street, Philadelphia, late 
superintendent of paper mills in Germany and in this coun- 
try, has recently published a valuable and exhaustive work on 
the manufacture of paper. He has not only drawn upon a 
long practical experience for his facts, but has gathered an im- 
mense amount of information by visiting all the prominent pa- 
per mills inthe United States, The work, the price of which 
is $15, will doubtless form a complete guide for those desiring 
to build mills, as it contains descriptions and engravings of 
every variety of new and improved machinery, prepared 
in many instances with the elaboration of working draw- 
ings. We cu!l from its pages the following interesting 
particulars : 

STRAW PAPER. 

One of the best articles of this description is made by 
the Manchester Paper Manufacturing Company, near 
Poughkeepsie. N. Y. Rye straw, delivered by farmers 
from the adjoining country in perfectly clean bundles, 
is exclusively used. It is first chopped in pieces of about 
three fourths of an inch in length, by means of a cutter, 
during which operation all weeds and impurities are re- 
moved by hand. Cleaning, to get rid of grain and dust, 
follows, and then the straw is passed through a pair of 
heavy iron press rolls, which open out the tubes and 
knots. It is then passed into horizontal rotary boilers, 
in each of which is sixty gallons of a solution of caus- 
tic soda for every hundred pounds of straw. These 
boilers are walled in, heated by direct fire to a pressure 
of aSout sixty pounds above the atmosphere, and kept 
so for six or eight hours. The stuff is discharged into 
a tub with a drawer bottom, where the liquor is washed 
out, and thence toa chest serving as a reservoir to a 
Kingsland engine, in which any knots or bundles of 
fiber, which may remain, are completely removed. It 
is then conducted into drainers, where it remains until 
dry, when it passes to an ordinary washing engine, in 
which it is rewashed, bleached with a solution of chlo- 
ride of lime, and sent to a second set of drainers. Mix- 
ing with size, color, and clay follows, then another pas- 
sage through a Kingsland engine, and, lastly, the ma- 
terial is run over a Fourdrinier paper machine. 

The paper made by this process is soft, clean, and 
white, and finds a ready market for book printing. 
Since the works of the company above referred to have 
been reconstructed, superheated steam is used instead 
of direct fire in the boilers. Nearly fifty per cent of 
paper from straw and sixty per cent from esparto is ob- 
tained. This is a very extraordinary yield, as it is the expe- 
vience of many manufacturers that not over thirty-three per 
cent in good white paper can be obtained from straw in the 
rough condition in which it is received at the mills. Theau- 
thor considers that there are but two ways in which fifty per 
cent of white paper can be obtained from straw alone: either 
by the production of paper of inferior quality, containing 
much of the inter-cellular matters, or by not counting the 
clay and size which have been added in sufficient quantity to 
make up for the lost fibers. 

STRAW BOILER. 

We select from the pages of the work under examination 
the accompanying engraving of Dixon’s straw boiler, which, 
the author states, has been found practically successful. The 
boiler, A, is cylin trical, stands upright, and is carried by 
flanges riveted to the shell in any desired place and support- 
ed on solid framework or walls. It is located so that its up- 
per part projects a few feet above the floor, where the straw 
is stored, and a man standing there can easily open the man 
hole, D, lift the cover, E, from a corresponding opening in 
the upper diaphragm, B, and fill the boiler through them al. 
ternately with etraw and caustic liquor. The straw, which 
has been previously cut, is supported by the lower funnel- 
shaped diaphragm, C, and broken down to such an extent 
while being packed in, that a boiler of six feet diameter and 
fifteen feet hight between diaphragms will hold from 4,000 
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treated daily. The material is then boiled with a solution 
of caustic soda in upright boilers, heated by steam circula- 
lated through a jacket, and in which it is confined between 
perforated diaphragms. To every two boilers is connected, 
by a capacious pipe, a large sheet iron cylinder, which re- 
ceives their contents, pulp, liquor, and steam. The liquid 
solution of pulp flows from these receptacles to flat iron 
drainers mounted on wheels, each of which is large enough 
to hold the contents of one boiler, The tracks on which 














to 4,500 lbs. A rotary pump, F, fed from the liquor tank 
through the pipe, G, forces the balance of the caustic 


these cars run are underlaid with sewers which receive the 
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DIXON'S STRAW BOILER. 


liquid as it drains off from the pulp. The latter then goes to 
washing engines, thence to stuff chests, and from there is 
forwarded by pumps to wet machines, the screens of which 
retain all impurities derived from knots, bark, and other 
sources, and the pulp or half stuff so obtained is perfectly 
clean and of a light gray color. Itis bleached in engines 
with a solution of bleaching powders—like rags—emptied 
into drainers, and kept there from twenty-four to forty-eight 
hours. The liquid drained from the pulp is gathered in the 
pipes under the track and evaporated to regain the soda. 
The finished pulp is of soft white spongy fiber, and, mixed 
with rags, is worked into book and fine print paper. Poplar 
furnishes very white fibers, and is preferred to other wuods. 
Its fibers are, however, short, so that it is often found expe- 
dient to mix them with those of spruce or pine. The author 
adds a tabular statement of the per centage of pulp in differ- 
ent kinds of woods, in which we find that hemlock has 45 
per cent, the largest proportion, then dry walnut, 42 per cent, 
and least of all, lignum vite, 15°8 and ebony, 14 percent. 
About 28 per cent from young and 30 per cent from old 
poplar wood, one cord of which weighs from 2,800 to 3,400, 
lbs. is obtained at the Manayunk works. 
BOILING STOCK. 

After the materials for paper making are dusted and sort. 
ed, the next process is the extraction of ink and fat by boil- 
ing. Writing ink can be extracted with water alone, but a 
solution of soda is required for printing ink. Our illustra. 
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solution through the coil, H, to the top of the boiler 
above the diaphragm, B; and after the apportioned 
quantity has been pumped in, the communication with 
the tank is cut off by closing the stop cock, I. The 
caustic solation percolates through the straw, collects 
under the diaphragm, C, and returns through pipe, G, 
to the pump, F, which forces it again through the coil 
and on top of the diaphragm, B. The coil, H,is made 
of extra heavy two inch wrought iron pipe, placed in 
a brick furnace and heated from the grate,K. The 
steaxn which is thereby raised creates a pressure which 
can be regulated by the fire, and observed on gages and 
safety valves connected with the upper part of the 
boiler. The boiling being finished, the slide valve, L, 
is opened by means of the handle, N, from the outside, 
when the contents empty themselves through the chan- 
nel, M, into the chest or tank below. A pipe, connect- 
ing with the steam boiler, enters below the diaphragm, 
C, and is opened whenever the compact mass of straw 
requires to be loosened; it is also used before the cir- 
culation of the liquor is retarded, and facilitates perco- 
lation, as the steam penetrates through and raises the 
straw bodily. 
WOOD PAPER. 

The new works of the American Wood Paper Com- 

pany, at Manayunk, Pa., have a capacity of fifteen tuns 





eight and a half feet at the top, and are covered with a man- 
tle of wood, which prevents the escape of heat. The false 
bottoms, C, are perforated, and carry in the center upright 
pipes, D, overtopped by bonnets, E. The steam enters from 
the pipe, G, into a coil (not shown) below the false bottom, 
from which it is evenly spread through all parts of the tub 
by means of a large number of small holes. The liquid can 
be drawn off through the pipe and valve, H. A flat iron 
cover, F, in one or two pieces, is laid over the top. 

The tub is first one quarter or one third filled with a so- 
lution of soda; steam is then turned on,and the liquid 
brought to the boiling point, when, rising through the 
pipe, D, it strikes against the bonnet, E, and is spread 
over the whole surface of the tub. As soon as this takes 
place, the papers are gradually thrown in so that all will 
be soaked before they reach their resting place. About 
4,000 pounds of material can be placed in each tub, in 
wich it is distributed as uniformly as possible. 

After the mass is boiled, it is hoisted out by means of 
cranes. The false bottom, C, is fastened to a strong 
frame of iron bars and can be lifted clear of the tub by 
the hooks, K, which connect, by means of chains, with 
rings or hooks at the upperendsof the rods,I. The pul- 
ley, L, of the crane is then connected by a belt with the 
pulley, M, or the crank, N, is turned by hand, until the 
whole mass appears above the floor, when the crane is 
moved around on its pivot to a place where the false 
bottom can be deposited. Another spare false bottom 
can be at once attached to the hooks, K, lowered into the 
tub, and a new operation started. The papers come out 
as a solid mass, looking like a very large cheese, and the 
time of the operation varies from fifteen to twenty-four 
hours. 

HOW ‘‘ GREENBACK” PAPER IS MADE. 

All the paper for the money issued by the Government 
is manufactured on a 62 inch Fourdrinier machine, at 
the Glen Mills, near West Chester, Pa. Short pieces of 
red silk are mixed with the pulp in the engine, and the 
finished stuff is conducted to the wire without passing 
through any screens, which might retain the silk threads. 
By an arrangement above the wire cloth, a shower of 
short pieces of fine blue silk thread is dropped in streaks 
upon the paper while it is being formed. The upper 
side, on which the blue silk is dropped, is the one used 
for the face of the notes, and, from the manner in which 
the threads are applied, must show them more distinctly 
than the lower or reverse side, although they are embed- 
ded deeply enough to remain fixed. The mill is guarded 

by officials night and day to prevent the abstraction of any 
paper. 
PAPER BOARDS. 

The largest manufactory of binders’ boards in the country, 
and probably in the world, is W. O. Davey & Son’s board 
mill, situated on Jersey City Hights, opposite New York 
city. The refuse of the oakum factory, which forms part of 
the establishment, and tarred ropes which cannot be other- 
wise utilized make up the hard stock. The ropes are cut 
into pieces by a machine iike that used in machine shops for 
cutting sheet iron. The stock is not washed in engines but 
ground on elbow plates arranged in an effective and improved 
apparatus. Three cylinder machines are supplied, on which 
the pulp is transformed into boards of almost any thickness, 
which are afterwards subjected to five or ten minutes press- 
ure in a hydraulic press. The boards are then placed in a 
peculiarly constructed heater which consists of a number of 
flat hollow plates of metal in which steam is admitted and 
between which the boards are arranged and allowed to remain 
until nearly dry. They are then removed toa drying house, 
which is warmed by steam pipes, and afterwards calendered. 
About four tuns of boards per day are produced at the above 
mill. Straw boards, which are now applied to a great num- 
ber of uses, particularly paper car wheels, are formed, dried, 
and cut on machines like ordiaary paper. 

LEATHER BOARDS. 

A very hard variety of boards is manufactured partly from 

leather clippings. The leather for this purpose is cut 
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APPARATUS FOR BOILING STOCK. 


into small pieces like rags, reduced in the engine with 
about the same quantity of bagging and waste paper, 
and made into boards on a cylinder in the ordinary 
manner. The boards acquire the appearance and to 
some extent the properties of leather. The material 
requires considerable time for washing and grinding, 
and size is unnecessary in its manufacture. 
OTHER VARIETIES AND USES OF PAPER. 

Roofing paper is made principally from woolen rags 
mixed with a sufficient quantity of hard stock to give 
it the necessary strength. The material used is of a 
porous nature, and its quality depends upon the amount 
of tar, or similar substance, that it can absorb. Most 
of the processes of its manufacture are protected by 
patents. Parchment paper is made from unsized rag 
paper, the cellulose of which changes its nature if it is 
for a short time immersed in diluted sulphuric acid 
and then again well washed; it becomes tough, water 
tight and transparent, like animal parchment. Tobacco 
paper for cigarettes is produced by mixing manilla fibers 
with liquor in which tobacco stems are previously boiled. 
It burns when dry with a white ash, like a tobacco leaf, 
which it resembles closely. Cotton waste yields from 
40 to 50 per cent of paper of an inferior quality, princi- 
pally used for blotting. A bogus mani!la paper is some- 
times made from old wrapping paperand straw, colored 


of white wood pulp per day. The material is brought to the | tion annexed represents an arrangement of boiling tubs in; with Venetian red in the engine. Real manilla fiber is the 
works as cord wood of five feet length. It is first cut into | connection with a hoisting apparatus, as used in some of the 
thin slices of about half inch thickness, and then by Jarge| most successful mills. The tubs, A and B, are of light boil- 
steel knives chopped into email pieces, forty cords being thus | er iron, eight feet deep, eight feet in diameter of bottom and 





strongest known, but the supply is small, and so-called ma- 
nilla paper is often made from butt ends of jute. Collar 
paper, for paper collars, is cotton and linen, with a large 
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admixture of the former. Hemp bagging and a small pro- 
portion of cotton canvas are used for tissue paper, the fibers 
of which are very strong. For bank note paper only the 
best of white linen, imported from Scotland and Ireland, is 
used. The dried paper is passed through animal size and 
the sheets are pressed between fine paste board to give them 
a dead finish. 
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Sewing on Buttons, 

That facetious editor of the Danbury News, whose funny 
sayings are so widely copied, thus describes the male pro- 
cess of sewing on buttons: 

It is bad enough to see a bachelor sew on a button, but he 
is the embodiment of grace alongside of a married man. 
Necessity has compelled experience in the case of the former, 
but the latter has always depended upon some one else for 
the service, and, fortunately for the sake of society, it is rare- 
ly that he is obliged to resort to the needle himself. Some- 
times the patient wife scalds her right hand, or runs a sliver 
under the nail of the index finger of that hand, and it is then 
that the man clutches the needle around the neck, and, for- 
getting to tie a knot in the thread, commences to put onthe 
button. It is always in the morning, and from five to twen- 
ty minutes after he is expected to be down street. He lays 
the button exactly on the site of its predecessor, and pushes 
the needle through one eye, and draws the thread after, 
leaving about three inches of it sticking up for leeway. He 
says to himself: ‘‘ Well, if women don’t have the easiest 
time I ever see.” Then he comes back the other way, and 
gets the needle through the cloth well enough, and lays 
himself out to find the eye, but in spite of a great deal of 
jabbing, the needle point persists in bucking against the 
solid parts of that button, and finally when he loses patience 
his fingers catch the thread, and that three inches he had 
left to hold the button slips through the eye in a twinkling, 
and the button rolls leisurely across the floor. He picks it 
up without 4 single remark, out of respect for his children, 
and makes another attempt to fasten it. This time when 
coming back with the needle he keeps both the thread and 
the button from slipping by covering them with his thumb, 
and it is out of regard for that part of him that he feels 
around for the eye in a very careful and judicions manner; 
but eventually losing his philosophy, as the search becomes 
more and more hopeless, he falls to jabbing about in a loose 
and savage manner, and it is just then the needle finds the 
opening, and comes up through the button and part way 
through his thumb with a celerity that no human ingenuity 
can guard against. Then he lays down the things, with a 
few familiar quotations, and presses the injured hand be- 
tween his knees, and then holds it under his arm, and finally 
jambs it into his mouth,and all the while he prances about the 
floor and calls upon heaven and earth to witness that there 
has never been anything like it since the world was created, 
and howls, and whistles, and moans, and sobs. After a 
while he calms down, and puts on his pants, and fastens 
them together with a stick, and goes to his business a 
changed man. 
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Is Rowing Healthy? 

Dr. J. E. Morgan has recently published, in England, a 
work entitled ‘‘ University Oars,” in which he considers the 
hygienic effects of the rowing contests which for the past 
forty years have been carried on between the great English 
colleges. The author is not only an eminent and scientific 
surgeon, but an oarsman himself of no small repute, so that 
his qualifications are in every respect adequate to the task 
which he undertakes. The plan pursued in compiling the 
facts is worthy of notice, on account of the immense labor it 
entailed in seeking out the men, who have rowed in these 
inter-uriversity contests, wherever they might be and ob- 
taining their verbal testimony if living, or that of their 
friends if dead, as to the results, entailed by work at the oar, 
upon their constitutions and frames: 294 men had thus to 
be discovered, and Dr. Morgan states that 245 were found to 
be living. The results elicited by his inquiries he tabulates 
as follows: Benefited by rowing, 115; uninjured, 162; in- 
jured, 17. The benefits considered are increase of strength 
and stamina, of energy to undertake, and of power to under- 
go physical exertion : increase of fortitude to encounter and to 
submit to trials and privations and disappointments. Those 
termed uninjured are men who state they have ‘‘ never felt 
any inconvenience from rowing,” while the injured ail as- 
sert with more or less distinctness that their exertions have 
proved harmful. It is concluded, on an examination of the 
latter class and the nature of the evil results, that the pro- 
portion is very small when the number of men is taken into 
consideration, and that no other pastime, hunting, ball 
or cricket, would, if closely scrutinized, yield so small a per- 
centage of harm. 





AN IMPROVEMENT IN VENETIAN BLINDs.—A novel appli- 
cation of colored and ground glass, instead of wood or iron 
laths, for Venetian window blinds is worthy of notice. The 
glass strips are bound round with brass, to preserve their 
edges; and heavy blinds are simply wound up and down 
with something like a clock key. The play of colors may 
thus be managed so as to give beautiful effects: outside by 
night and inside by day, windows with these blinds affixed will 
look as if they were illuminated. These blinds, we need 
hardly say, are expensive, compared with those now gener- 
ally used; but where cost is not a matter of chief considera- 
tian, they are likely to be appreciated.—Hardware, Metals 
and Machinery. 
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Wuat an ass the fellow must have been who made a 
donkey engine and expected to get horse power out of it! 
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The Proportions of Ocean Steamers, 
To the Editor of the Scientific American : 

In view of the attention now being attracted to the exag- 
gerated length of some of the steamers on the lines between 
this country and Europe, the annexed diagrams may be of 
interest sufficient to warrant, publication. I have selected 
the individual ships from the different lines quite at random, 
and the figures used are taken from Hartshorne & King’s 
‘* Register.” Wm. CUNNINGHAM, 

Baltimore, Md. 
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Baltimore, N. G. Lloyds’ line—L. 185 ft., b. 29 ft; length to breadth, 688. 
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Peruvian, Allan line—L. 270 ft., b. 38 ft.; length to breadth, 7-11. 
ppl : = 
Moravian, Allan line—L. 290 ft., b. 89 ft; length to breadth, 744. 


—— 


Leipzig, N. G. Lloyds’ line—L. 290 ft., b. 39 ft; length to breadth, T-44. 
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Minnesota, Williams & Guion line—L. 332 ft., b. 42 ft; length to breadth, 7-90. 
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Rhein, N. G. Lloyds’ line—L. 332 ft., b. 40 ft; length to breadth,8’30. 
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Westphalia, Hamburgh line—L. 340 ft., b. 40 ft.; length to breadth, 8°50. 
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Pennsylvania, American 8. 8. Co.—L. 348 ft., b. 43 ft.; length to breadth, 7-91. 





/ ie 
| 
a 275i gall 
Russia, Cunard line—L. 358 ft., b. 48 ft; length to breadth, 8°33. 
—$———$—$$—$__ 
t, 


i ae 


Queen, National line—L. 358 ft., b. 41 ft; length to breadth, 8°73. 
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Ville du Havre, French line—L. 423 ft., b. 49 ft.; length to breadth, 8°63. 


——— 
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City of Montreal, Inman line—L. 488 ft., b. 44 ft. ; length to breadth, 9°94. 


—— 
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Atlantic, White Star line—Length 435 ft. beam 41 ft.; length to breadth, 10-61. 

‘Appleton’s has a timely article on the length of ocean 
steamers : 

‘« It will be of interest to some to understand how it is that 
iron, which is between seven and eight times as heavy as 
the water in which it floats, is not only itself buoyed up, 
but is able to carry a considerable load in addition. If we 
place in the water a bar of iron eight feet long, six inches 
wide, and six inches deep, we know that it will sink at once. 
But let this bar be rolled into a thin plate sixteen feet long 
apd twelve feet wide, and have an edge turned up al! around, 
forming a box a foot in depth. If it then be placed in the 
water, it will require to be loaded with a weight of nearly 
eight thousand pounds before its top edge will sink to the 
water level. This is because water presses on the bottom 
of a body immersed in it with a force equal to the weight of 
the water that the body displaces by its immersion. It is 
easy to see then, that, with a given weight of material to be 
used in the construction of a vessel anda given load to be 
carried, it is only necessary to spread out the material so as 
to have sufficient surface for the water to press upon and 
buoy the vessel up. 

The use to which a vessel is to be subjected will have a 
great influence on the determination of the breadth. A fer- 
ry boat or river steamer, for example, which can have but 
a limited draft of water, and is loaded mostly above the 
deck, with varying weights on either side, is generally made 
of great breadth. A sailing vessel, which is to be propelled 

















by the wind acting on the sails with great leverage, requires 


sufficient stability to counteract this force. An ocean steamer 
depending largely on its engine for propelling force and car- 
rying but little sail in proportion to its size, with the greater 
part of the cargo below deck and with considerable draft of 
water, can have sufficient stability without great breadth. 
It is also easy to see that great breadth is far from desirable 
in an ocean steamer. Ifthe width is great it will take a con- 
siderable disturbing force to ‘‘heel” the vessel, and it will 
right itself with great violence also, or, in other words, it 
will roll very heavily. This can be observed in the case of 
ferry boats and river steamers, which are occasionally sub- 
jected to forces causing them to roll. It seems impossible to 
build a vessel for ocean service that will not roll under cer- 
tain circumstances, and it is desireble, especially in the case 
of passenger steamers, that this rolling motion should be 
made as easy as possible, and hence great breadth should 
not be given.” 

+O — 
The Concentration of the Sun’s Heat upon the 

Earth’s Surface, 


To the Editor of the Scientific American : 

The usual explanations of the method by which the earth 
is heated by the sun are unsatisfactory. By many persons 
the sun is considered to be an incandescent body, diffusing 
radiant heat; but, while approaching a heated substance the 
sensation of heat is usually increased, on leaving the earth’s 
surface, to approach the sun, a feeling of intense cold is soon 
perceived. Neither can the heat on the earth’s surface be 
accounted for on the supposition that the heat rays are re- 
radiated ; because, on a hot day, a thin screen interposed be- 
tween the person and the sun greatly diminishes the sensa. 
tion of heat. 

I think it may be accounted for by the fact that the at- 
mosphere is a lens, whose tendency is to concentrate the rays 
of heat on that part of the earth’s surface which is nearest 
the sun, This is a lens (convexo-concave) of peculiar re- 
fracting power. Its density continually increases from the 
convex to the concave surface. A ray of heat, then, on en- 
tering the atmosphere will be continually passing from a 
rarer into a denser medium, and will consequently follow a 
curved line, bending towards the axis of the lens. 

Sis the sun ; BA , its axis; g g, 
its atmosphere ; E, the earth ; N 
8, itsaxis; 1h, its atmosphere, 
It is supposed to be winter 
in the northern hemisphere. 

But the atmosphere is also a 
good reflector; consequently 
many rays which strike the air 
at an acute angle will be 
thrown off, and thus add to the 
intensity of winter, 

If the sun has an atmosphere, 
the converse of all this would 
apply to rays leaving his sur- 
face. Conrequently it would 
not be necessary that the heat- 
ing and illuminating substance 
of the sun should occupy his 
whole surface, in order that 
the whole disk should appear illuminated to us. An equa- 
torial belt would suffice. 

If these views are correct, the warmth of the surfaces of 
the planets need not be affected by their relative distances 
from the sun, and Jupiter and Mercury may have the same 
degree of heat as the earth. 

Newton’s explanation of the movements of the solar sys- 
tem is probably correct in theory, but it is deficient in one 
important particular: it fails to account for the motive pow- 
er. The attraction of gravitation we all understand; but 
what is the counteracting force? An original impulse 
will not answer, for a transient force cannot successfuily 
contend with a constant force of anything like equal inten- 
sity. Ido not believe that attraction of gravitation is sim- 
ply due to mass, otherwise a body would weigh heavier at 
the poles, where there is no opposing force, than it does at 
the equator. I think that the analogy of magnetic at- 
traction. which depends more on surface, affords the best 
solution. An equatorial current of magnetism, then, sweep- 
ing round the sun from west to east in the plane of the 
ecliptic, with immense velocity, would account for the mo- 
tion of the planets in their orbits, and of the sun on its axir. 
Such a current is no more inconceivable than is the attrac- 
tion of gravitation, which acts at such great distances and 
with such vast power. W. F. Qurarpy. 

Wilmington, Del. 
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Clarifying Water, 

To the Editor of the Scientific American: 

I noticed in your issue of April 5, an article on water in 
Kansas city, in which you call for a plan for clearing the 
water of the Missouri river. I think the following would 
prove successful : 

Let there be areservoirand clarifying tank constructed, the 
tank on higher ground than the reservoir. Then pump the tank 
full of water, and put dissolved alum into the water, say at 
the rate of one pound of alum to twenty-five barrels of water, 
This will cause the impurities to settle to the bottom; the 
clear water can then be drawn off into the reservoir, the tank 
cleaned and the operation repeated. Perhaps it would be 
best to have two tanks, so that one could be filled while the 
other was setling. I think this plan will prove successful 
unless the alum in the water should prove to be unhealthy ; 
and even if it could not be used for cooking and drinking 
purposes, it could be used for washing instead of the sooty 





water now used. Harvey Ray. 
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COUNTRY HOMES—RURAL COTTAGES. 

Homes in most new villages, such as are continually 
springing up in all parts of the country, lack both taste and 
convenience in their ornamentation and arrangement. We 
present herewith a few designs which, though capable of ex- 
ecution at no great cost, show what may be done to make a 
cottage home an object of beauty and refined taste. Our en- 
gravings are selected from a large number in the pages of 
Downing’s ‘‘ Cottage Residences,” an excellent work pub- 
lished by John Wiley & Son, of New York city, which will 
be found more fully noticed elsewhere in this paper. The 
object in view in designing the cottage represented in our 
first illustration (Figs. 9 and 10) is internal convenience. 
There are many families, some composed of invalids or per- 
sons advanced in years, who have a strong preference for a 
plan giving the kitchen and at least one bedroom upon the 





room, and other apartments, all on the first floor. Above 
ure five good bedrooms with a closet in each. For the ex- 
terior of the cottage, to be covered with vertical boarding, a 
simple rustic style has been chosen. The veranda and trel- 
lises ever the windows are intended for vines, not merely as 
supports, but rather as thereby giving an air of rural refine- 
ment and poetry to the house without expense. They should 
be constructed of cedar poles with the bark on, and, if neatly 
put together, will be much more becoming to such a cottage 
than the most elaborate carpentry work. 

The design headed ‘‘a river cottage” (Fig. 132) is, as its 
name indicates, a very pretty Gothic dwelling intended to 
be located on the bank of a river or sheet of water. It has, 
therefore, a road front and a water front; the former having 
the entrance porch extended out beyond the line of the 
house, to answer the purpose of a porte-cochere, and the 
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Fig. 10, 


same floor with the living rooms, and 
in which there is little or no necessity 





BED ROOM 








latter provided with an ample veranda, connected with the 
lower lawn by a flight of steps. There isa basement, and 
above, on the first floor, a large parlor with a bay window to 
command the view, and also dining room, library, etc. The 
second story contains six rooms. The walls of the basement 
are of stone, above which the building is of wood filled in 
with brick. The detail of the finish, both on the exterior 
and interior, is intended to be plain, leaving the good effect 
to depend rather upon well balanced proportions than em- 
bellishment. 

In the next engraving (Figs. 105 and 106) we present a 
plan for a plain house where abundance of room is more of 
an object than elaborate ornamentation. The decorations 
are few and simple, and in keeping with the general effect 
of the structure. The veranda at the entrance is very broad, 
and the entrance hall large and roomy. The dining room 
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Fig. 81. 
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Principal Floor.—Fig. 82. 


has a bay window and is conveniently situ- 
ated as regards the kitchen. The second 





for ascending or descending stairs. A 
glance at the plan of the first floor will 
show how this idea is carried out. The 
second story contains two large and two 
small bedrooms. The elevation is in 
the English cottage style, so generally 
admired for the picturesqueness evinced 
in its tall gables ornamented by hand- 
some verge boards and finials, its neat 
or fanciful chimney tops, its latticed 
windows and other striking features. 








The material for the construction is 
brick and cement,-colored in imitation 
of Bath or Portland stone, or smooth 
brick colored after some soft neutral 
tint. The window frames, porch, ve- 
randa aud verge board may be painted 
the same as the walls, and sanded or 
else grained in imitation of oak, About 
an acre and a quarter of ground would 
be a suitable plot for this dwelling. 
One half of the area in the rear might 
be devoted to a garden for fruits and 
vegetables, and the remainder laid out 
asalawn with shrubbery and flower 
beds. 

In ouy second design (Figs. 81 and 
82),a very tasteful and pretty cottage, 
suitable for a country clergyman, is 
represented. Here there is a conve- 
niently arranged study opening direct- 
ly on the veranda, a parlor, dining 








story contains five chambers, and the attic 
may be divided off into three large rooms. 
The cellar extends under the whole house. 
A few vines may be trained to climb the 
walls, and some rustic vases and other or- 
naments arranged before the front will give 
a tasteful appearance to the building. 

We add one more design (Figs. 36 and 
87), that of a cottage villa in the bracketed 
mode, the strongly marked character of 
which is derived mainly from the bold pro- 
jection of the roof, supported by ornamen- 
tal brackets, and from the employment of 
brackets for supports in various other 
parts of the building. This mode of con- 
struction will be found especially suita- 
ble in the Southern States, owing to the 
coolness and dryness of the upper story 
during hot weather, afforded by the shade 
of the peculiar shaped roof. On the se- 
cond floor are five bed rooms. There is a 
handsome balcony which is entered upon 
from a casement window at the ends of the 
hall inthis story, shaded by the broad over- 
hanging roof, and two balconies which ac- 
company, in a similar manner, the large 
windows in the two chambers at either side 
of this hall. There are three chambers in 
the attic story. In the basement story, 
which is raised about three and a half feet 
above the ground, are kitchen, laundry, 
store room, and cellar. The materials for 
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construction are brick and stucco or simply wood—the lat- 
ter being employed with excellent effect. 





FRUIT FORK. 

This invention is designed 
to afford a means of conve- 
niently holding ripe fruit, 
so that in eating the same 
the juice will not soil the 
fingers or come in contact 
with clothes or carpet. It 
consists of a fork having 
a suitable number of 
prongs, of proper length 
and shape, which project 
from the middle of a bow] 
in which the liquid flowing 
from the fruit is caught. 
A handle is connected with 
the lower side or, if de- 
sired, with one edge of the 
cup. 

The device may be made 
of silver plate of any taste- 
ful pattern, and form a 
very convenient and hand- 
some article of table 
ware. 

It was patented on Feb- 
ruary 18, 1873, by Mrs. 
Isabella C. Draper, of cor- 
rer of 106th street and 
Third avenue, New York. 
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Substitute for Carpets, 

With properly laid floors, carpets may easily be dispensed 
with altogether for four or five months in the year in the ex- 
treme Northern States, and much longer in the South. With 
merely a plain floor, a small hall or a small room may be 
made to look very pretty indeed, and even elegant, by means 
of a good sized piece of carpet, with a handsome border in 
the center, and a few rugs displayed here and there. In al- 
most any hall a rug or two will alone be necessary, either 
for comfort or ornament, if the walls or ceilings are properly 
decorated, and sufficient furniture of good pattern and a few 
pleasing pictures are introduced. The following is a style 
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of parquetry that is elegant enough for any house, large or 
small. Itis of course more costly than ordinary flooring, 
but it is not beyond the reach of persons of moderate means, 
especially if they conclude to economize im the matter of 
carpets. 
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Even this, however, may involve an outlay that some can- 


not afford, and we accordingly suggest the following as be- 
ing less expensive, and scarcely less elegant. 





This floor may be made either of one wood, or of two 
kinds—a light and a dark laid alternately. If this is too 
costly, anda variety is still desired, every alternate board 
may be stained, so as to look very nearly as well as genuine 
dark wood. Such a floor as this, smoothly planed and well 





oiled, is very stylish, and is not difficult to keep clean—in- 
deed, so far as cleanliness is concerned, an uncovered floor 
has many advantages over a carpeted one. In Europe par- 
quetry floors are polished by being frequently rubbed with 
wax, and they are much more beautiful when treated in that 
manner than they are when simply oiled. We need not ex- 
pect, however, that waxed floors will be common in this 
country until the servant girl problemis nearer a satisfacto- 
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TREE PROTECTOR. 


Mr. Charles Ayers, of Farmington Center, Wis., has re- 
cently patented the device shown in our illustration, for pro- 
tecting the bark of trees against gnawing animals, boring 
insects, and the worms which 
climb and destroy leaves and 
branches. The invention con- 
sists in a wrapper of wire 
gauze or other reticulated 
substance, provided with ribs 
inside to rest against the 
tree, holding it therefrom, so 
as to allow a space for the cir- 
culation of the air. This en- 
velope is made large enough 
to overlap considerably, so as 
to allow of the growth of the 
tree, and is held together by 
elastic fastenings. Thelow- 
er end is sunk a few inches 
into the ground and packed 
with woodashes. For a short 
distance above the surface, a 
coating of tar or other adhe- 
sive material is applied, to 
which insects will stick fast. 
Above the tar, the wire is 
painted to protect it from the 
weather. 

This device will be appre- 
ciated by all farmers and 
nurserymen, to whom the 
beauty of the foliage of the 
trees andthe immunity from 
damage of fruit are impor- 
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ry solution than it appears to be at present.— 7o-Day. 


tant considerations. Patented February 11, 1873. 
————————_3+@oe aemeeeeoee 
M. ABERLIN, of Stockholm, places children afflicted with 
capillary bronchitis or croup in small rooms where there 
are vessels in which water is kept continually beiling. This 
treatment, it is stated, if prolonged for days or even weeks, 
eventually produces a cure. The mortality from the disease 
in Paris, Les Mondes says, has been thus reduced from 48 to 
18 per cent. 
—_—_—_—_72+@ 
LYE, Om, and sugar is the latest patented compound to 
prevent boiler incrustation. 
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A. B, M, M. A. 

The American Railway Master Mechanics’ Association 
meets this year at Baltimore, Maryland, May 13. The sub- 
jects to be reported on and discussed are: 

1, Locomotive Boiler Construction. 

2. The Operation and Management ot Locomotive Boilers, 
including the Purification of Water. 

8. The Comparative Value of Anthracite Coal, Bituminous 
Coal and Wood for Generating Steam in Locomotives. 

4. The Construction, Operation and Cost of Maintaining 
Continuous Train Brakes. 

5. The Relative Cost of Operating Roads of Gages of 8 
feet 6 inches or less, and those of the ordinary 4 feet 8} 
inches Gage. 

6. The Construction and Operation of Solid-end Connect- 
ing Rods for Locomotives. 

7. Resistance of Trains on Straight and Curved Tracks, 
and on Wide and Narrow Gage Roads and with Four and 
Six Wheeled Trucks, and with Long and Short Wheel Bases. 

8. The Efficiency of Check or Safety Chains on Engine, 
Tender and Car Trucks in Lessening the Danger Resulting 
from Running Off the Track. 

9. The Machinery for Removing Snow from the Track. 

10. The Machinery and Appliances for Supplying Fuel 
and Water to Locomotives. 

11. The Machinery and Appliances for Removing Wrecks 
and Erecting Bridges. 

12. The Best Form and Proportion of Axles for Cars and 
Locomotives, also whether there is anything to be gained 
by the use of Compound Axles and Loose Wheels. 

13. Anti-Friction Valves and Valve Gearing. 

14. Compression Brakes. 

15. Steel Tires. 





Tidal Power Machine, 
A practical trial recently took place in Brooklyn of Edward 
_ W. Morton’s machine worked by the rise and fall of the tide, 
the power thus derived to be utilized for mechanical pur- 
poses. The contrivance was tried at the foot of South Tenth 
street, East River, before a large number of persons inter- 
ested. The machine works by means of a “ float,” which, 
as it rises and falls with the waves or the tide, propele the 
machinery to which it may be attached. At the trial it was 
geared to a saw, and worked with the full rapidity of a cir- 
cular saw run by steam power, although, perhaps, not quite 
so uniformly. 








Proressor HEN?EBERG, in a recent sanitary report made 
at Cassel, makes some observations of a practical interest 
with regard to water consumption by animals. In the vital 
process, the water perspiration (by lungs and skin) is in pro- 
portion to the water consumption. With increasing per- 
spiration, moreover, there is an increased formation of car- 
bonic acid, and (therefore) consumption of carbon. Hence 
the more water is taken, the less carbon containing food is 
utilized for nutrition. Further, the more water drunk by 
an animal, the more albumen is discharged by the urine. It 
is, on these accounts, uneconomical and injurious to give an- 
imals large quantities of water with their food, or to allow 
them to perspire in hot stables, etc. Bipeds as well as 
horses will take notice. 





By a new railway law in Massachusetts, all roads commu- 
nicating with Boston are obliged to run early morning and 
evening trains for the benefit of workmen, at reduced rates. 
The working men’s train on the Eastern Railroad now runs 
six cars instead of two, with which it began. The only law 
of this kind in New York State is the clause contained in the 
charter of the Broadway Underground Railway, New York 
city, which fixes a low fare between the hours of 5 and 7, 
morning and evening. 
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THE JAPANESE GOVERNMENT has founded a College of 
Engineers at Yeddo, in which natives of Japan are to be 
thoroug)ly instructed in technology and practical engineer- 
ing. Professor Henry Dyer, formerly of the University of 
Glasgow, Scotland, has been appointed chief of the new in- 
stitute. Several other prominent English professors are to 
assist him, Japan is making rapid strides in the acquisition 
of practical arts and knowledge. 
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Tue. postal cars are to be ran directly into the basement 
of the new Port Office building in Boston. The new Post 
Office building in New York was also constructed, so far as 
the basement portion is concerned, with special reference to 
the running of the postal cars over the Broadway Under- 
groun(l Railway, directly into the Post Office. The building 
has a front of three ‘undred and forty feet on Broadway. 


AT A CONVENTION in which twenty-seven trades’ unions 
were vepresented, recently held in New York city, it was re- 
solved to postpone the contemplated strike for eight hours 


until 1874. 


A BILL is before the New York legislature to authorize 
the formation of a corps of sappers and miners, with power 
to blow up buildings during an extensive conflagration. 

















A. Brryey, of Jersey city, N. J., has patented a new mode 
of using coal dust as fuel. He blows it into the fire by air 
pressure, through perforations ia the grate bars, which are 
hollow. 


Ow Church Island, which stands in the middle of Salt Lake, 
some veins of cop»er ore have been discovered. If silver 
could only be found, the salt now wasted on the desert air 
might be made useful. 
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NEW BOOKS AND PUBLICATIONS. 
Downtne’s CorraGe REsIDENCEs. By A. J. Downing. New 
Edition. Edited by George Harney, Architect, etc. Illus- 
trated by numerous Engravings. New York: John 
Wiley & Son, 15 Astor Place. 

On another page of the present issue, the reader will find a selection of 
cottage designs taken from this excellent work, which may be ——— 
as specimens of the numerous finely executed engravings which embellfsh 
its pages. Many of the structures represented have been erected in various 
parts of the country, so that the author draws from actual experience for 
the advice and information which he gives relative to their proper construc- 
tion. Each design—there are twenty-eight in all—is accompanied by plans 
and such other figures as are necessary to exhibit the details of the work, 
together with general specifications and builder's estimates of cost. In 
addition to describing the dwelling iwelf, the author furnishes valuable 
hints for laying out and decorating the adjoining grounds, giving plans of 
paths, roads, beds, &c., lists of flowers, shrubs and trees suitable to differ- 
ent localities, and, occasionally, sketches of rustic arbors, furniture, vases, 
and other articles of rural ornamentation. The volume is one which we do 
not doubt will prove a convenient and reliable hand book to all owners of 
country property desirous of learning how to improve and beautify the 
same in the cheapest and yet most effective manner. It is handsomely 
bound, finely printed on heavy paper, aid is issued generally in the usual 
excellent style of the well known publishing house from which it emanates. 


PROTECTION AGAINST FIRE, AND THE BEST MEANS OF PoutT- 
TING Out Frres: with Practical Suggestions for the 
Security of Life and Property. By Joseph Bird. New 
York : Hurd & Houghton. bridge: The Riverside 
Press. 

We have received advance sheets of this work, in which many little 
known and interesting facts about fires are collected. The book, when 
published, may be read with interest by the whole community; and the 
suggestions in it, if not very original, are practical and have been, for the 
most part, tested in actual conflagrations. 


Tue PorETRY OF ARCHITECTURE: Cottage, Villa, etc. To 
which is added “ Suggestions on Art.” By Kata Phusin. 
With Numerous Illustrations. New York: John Wiley 
& Son, 15 Astor Place. 

We have here an esthetic treatise on the beauty and grace which may be, 
by skillful hands, given to the cheapest and lowliest forms of house build 
ing. The publishers attribute the authorship of the work to Mr. Ruskin: 
and the inimitable style in which it is written will justify the assertion. 
The originality of idea throughout the whole book shows that it is the pro- 
duction of a practical man and a practised writer. 

COMPOUND METALLIC COLUMNS, OF EITHER WROUGHT OR 
Cast IRON, FOR BurLDING PuRPOsES. Illustrated. By 
John A. Kay, Architect and Civil Engineer. 
H. R. Hildreth, Olive and Second Streets. 

We published, on page 47 of our current volume, the system and design of 
Mr. Kay's improvements in iron building. The author has, in the publica- 
tion now before us, given an elaborate description of his inventions, and 
has added tables and data by which architects can adapt them to buildings 
of all sizes and for all purposes. 
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New York. 
PATENT FOR GLASS BUTTON.—ALBERT M. SMITW 08. WILLIAM W. MOFARLAN 
et Gl.—SAME 08, SAME. 
{In Equity.—Before Judge Benedict.) 


These were two causes, in which all the parties are glass manufacturers. 
The complainant claims to be the inventor of a new article of manufacture 
in the shape of a glass button with a metallic back, of wire cloth or perfo- 
rated metal, for giving strength to the button. Letters ——- were granted 
to him for this invent on, as well as for another, consist 

for stamping these buttons out of molten glass, January 28, 1 
that one of the defendants was a workman ip his employ 
peqetring all the necessary knowle about these buttons and presses, 
left the complainant's factory, and with the other defendant set up a rival 
manufactory of their own,in which they use presses and make buttons 
which infringe the complainant’s patents. The cases came on, upon a mo- 
tion for a preliminary injunction to restrain the defendants from using 
the presses and making the buttons which are claimed to infringe. The 
defense set up was that the grant of the complainant’s patent was of too 
recent a date for him to have acquired the exclusive possession which the 
law requires, and that the defendants had made such changes, in the con- 
struction of their presses and buttons since the patents were issued, as to 
avoid the patented features. The proofs submitted by them established 
thie state of facts to the satisfaction of the court, and the motion for an 
injunction in each case was denied. 

A 14 Fisher, Sot ootapeaneat. 
* Valenti or defendant 











Inventions Patented in England by Americans. 
(Compiled from the Commissioners of Patents’ Journal.) 
From April 14 to April 17, 1878, inclusive. 
CLIPPING MacHInE.—J. W. Guernsey, Winchester, Mass. 
CuTtine Screw Turzaps.—P. Hickey, Auburn, N.Y. 
EqQvuiLisEaiuM Piston VaLVE.—T.Critchlow (of Baldwin, Pa.), London, Eng. 
Pumprne MacuiInery.—E. Cope et al.. Hamilton, Ohio. 
Raising WrEieuTs, ETO.—T. A. Weston, Ridgewood, N. J. 
TELEGRAPH.—M. Gally, Rochester, N. Y. 
TrimMiInG Boor SoLgs, svco.—S. H. Hodges, Lynn, Mass., et al. 


— - Recent American and Foreign Batents. — 


Impreved Ant Trap. 

Theodore G. Ames, Kosse, Texas.—This invention relates to a new annu_ 
lar sheet metal pan arranged so that it can be used advantageously for the 
purpose of catching ants. In use this trap is placed upon the ground over 
and around an ant hill, and earth is piled around. Within the trap moist 
soil is by preference piled, the moisture being for the purpose of not chok- 
ing the entrances into the ant hill. All ants that may attempt to reach the 
entrance to the hill may, or will, pass over the upper edge and drop into an 
annular chamber, and all those attempting to leave the hill will pass into 
the same chamber. On the smooth metallic inner faces of these plates as- 
cent will be impossibie to the ants, and they therefore will be securely 
caught and retained. 


Improved Adjusting Attachment to Reversing Levers, etc. 

George W. Jordan, Passaic, N. J—This invention consists of a worm 
wheel and turning gear to work it, and a toothed face on the quadrant bar 
for holding the lever of a reversing apparatus, throttle valve, and the like 
levers, 80 combined with the lever and the said holding bar that the lever 
can be shifted by the worm when it is desired to adjust it nicely, while at 
the same time the worm wheel, which alse serves for the holding catch, 
can be disengaged by the ordinary catch lever, in the same manner that the 
ordinary catch is, when the principal lever is to be shifted to any consider- 
able extent. 











Improved Collar. 

Andrew Fiatley, Brooklyn, N. Y.—This invention has for its object to 
improve the construction of linen and other collars to adapt them to receive 
an ornamental clasp. The invention consists in forming an obtuse salient 
angle on each of the inner sides of the lappets of a “Byron” collar, thus 
forming a triangular space above and below the same when the collar is 
adjusted for wear. 

Improved Ash Sifter. 

Samuel Smith, Brooklyn, N. Y.—This inventor proposes to furnish to the 
public an ash sifter supplied with a mechanism by which the dust so annoy 
ing in sifting is entirely obviated, and at the same time the danger of fire inci- 
dent to the present mode entirely aveided. In using this sifter the main 
vessel is uncovered, the sieve with the ashes to be sifted is placed on the 
lugs made within, the cover replaced, the hand lever inserted through a slot 
into the holes provided in the sieve and projecting band, then the sieve is 
thoroughly shaken till the pieces of coal and ashes are separated, when the 
hand lever is taken out, the vessel uncovered, the sieve with the unburned 
coal removed, and the main vessel with the ashes placed in readiness for 





carting off. 
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and that he, after | 


[May 17, 1873. 


Improved Fire Extinguisher. 

John C, Meehan, Springfield, Mass.—The invention consists in the improve- 
ment of fire extinguishers. A pipe, connecting with the boiler of any kind 
in which steam is maintained, is arranged to extend around the room. A 
valve case is arranged with a cap, having several noazles pointing in differ- 
ent directions, to deliver the steam escaping from the pipe in jets when the 
valveis open. The stem of the valve connects with a lever, which is caused 
to hold the valve shut by a stick placed under its free end, and resting on 
an adjustable seat. This stick is hollow, and filled with powder or other 
explosive material, with which a fuse connects, which is to be so extended 
about the room, and so disposed that it will be ignited quickly in case of 
fire in the room and explode the stick, so as to free the valve and allow the 
steam to open it and escape into the room. A bell cord is attached to an 
extension of the lever for transmitting an alarm to other rooms or frequent- 
ed places. 





Improvement in Incasing Caustic Alkali. 

George W. Humphrey, Pompey, assignor to himself and J. Munroe Taylor 
New York city.—This invention consists of an improvement in the mode of 
incasing caustic alkali (soda or potash) in hermetically sealed envelopes, 80 
as to secure it most perfectly against atmospheric deterioration and deli- 
quescence, which also renders its highly corrosive nature harmless. The 
inventor uses for this purpose india rubber cloth, cut into suitable sized 
pieces. When thus enveloped with india rubber the whole is wrapped with 
common Manilla paper. 

Improved Churn Power. 

William A. Lewis, Springfield, Vt.—The object of this invention is to im- 
prove the apparatus employed in rotating the dashers of churns, and con- 
sists, first, of a clutch by which two gear wheels are fastened so as to re- 
volve together. It also consists in the mode of confining the wheels to the 
arbor. When it is desired to give the dasher s more rapid motion, the one 
wheel is detached from the arbor and placed upon a stud, which enables the 
two wheels to mesh together and i the motion of the dasher. 


Improved Friction Clutch. 

Samuel B. Alger, Oswego, N. Y.—This invention has for its object to fur- 
nish an improved friction clutch grasping the pulley promptly and fimly. 
The invention consists in certain combinations of parts, as hereinafter 
described. The loose pulley is kept in place upon the shaft by means of 
# collar and by the center piece of the clutch, which center piece is keyed 
with said shaft, and is made in the form of a disk of a less diameter than 
the pulley, and has a wide transverse groove formed across the middle part 
of its outer side. The side edges of the center piece are notched at the ends 
of ite transverse groove to receive blocks, the ends of which are pivoted to 
the outer edges of the plates of expanding arms. The outer edges of the 
| plvoted blocks are curved to correspond with the curve of the flange or of 
| the pulley, and are, with the groove, formed inthe inner surface. This con- 
| struction gives a greater friction surface to the clutch, and enables it to 

grasp and hold the pulley more firmly. Double plates are arranged, the 
edges of which are slightly inclined to fit squarely against the inclined sides 
of the wedge keys, which are driven between said edges to enable the wear 








of the clutch to be conveniently taken up. The plates are so secured to- 
gether that the arms may be readily tracted and expanded, as may be 
' required. The expanding arms can be readily attached and detached. 


Improved Washing Machine. 

Price C. Dillan, Villisca, lowa.—This invention has for its object to furnish 
|an improved machine for washing clothes quickly and thoroughly, and 
| without injuring them, and the apparatus may be used as a receptacle 
| for unwashed clothes and as a wash stand. The invention consists in 
| the combination of a concave stationary rubbing surface, and a vibrating 
rubber of corresponding form, pivoted in slotted bars, which are provided 
| with lateral arms or extensions, hinged to the side of the tub or box so that 
' the rubber may move up and down to adjust itself to the thickness of the 
| clothes. By suitable arrangements the rubber can be conveniently turned 
back for the ready insertion and removal of the clothes. The machine may 

be eperated when desired by a person sitting at the end of the box, the 
cover of which may be turned back into a horizontal position to serve asa 
table to hold the clethes when being put into and removed from the ma 
chine. 





Improved Horse Power. 

George M. Branch, Winona, assignor to W. A. Moore, Magnolia, Miss.— 
This invention has for its object to furnish an improved horse power for 
driving cotton gins and other light machinery. To the middle part of the 
base of the frame of the machine is attached a step in which a pivot formed 
upon the lower end of a vertical shaft revolves. The upper end of the shaft 
is pivoted to the upper part of the frame. To the lower part of the vertical 
shaft is attached a sweep, to the end of which the power is applied. To the 
shaft and sweep is attached a large horizontal wheel which gears with 
| another wheel attached to a horizontal shaft of which the bearings slide up 
| and down in grooves in the inner sides of upright bars attached to the upper 
partof the frame. By adjusting wedges the said bearings may be adjusted as 
required. The teeth of the gear wheel also mesh into the teeth of another 
| small gear wheel attached to a shaft to which is attached the band wheel 
from which the power is taken to the machinery to be driven. By this con- 
struction, the power, being applied to the large wheel, is applied at great 
advantage, so that more work may be done with a less expenditure of pow- 
er than with machines constructed in the ordinary manner. 


Improvement in Extracting the: Juices of Sugar Cane, etc. 

George Wilkinson, Antonie L. Possoz, Jean P. Lafargue and Auguste E. 
Dutreih, Paris, France.—This invention is a process and apparatus for ex- 
tracting juice from cane and other sugar-containing matter. The cane in 
the form of chips is fed continuously through vats provided with agitators 
which carry the chips back and forth. The liquid forming the extract is, by 
the arrangement, constantly becoming stronger, as the newly admitted 
liquid comes first into contact with the spent chips of cane or other mate- 
| rial. The inventorsclaim: 1. The mode of extracting the saccharine mat- 
| ter of cane and other saccharine substances, by subjecting the same, when 
| suitably prepared or divided, to the action of heated saccharine juice, fol- 
| lowed by washing in a mixture of dilute juice and pure water, said opera- 

tions being conducted in the apparatus specified. 2. The combination of 
| two or more macerators, substantially such as described, into and through 
| which the prepared cane or other saccharine substance is successively 
| passed, as set forth, the liquids with which said substance is treated during 
| its passage through said macerators being d and supplied to and 
discharged from said macerators. 8. An apparatus for extracting the 
juices of sugar cane and othersaccharine vegetable substances, the parts of 
which are constructed, combined and arranged for operation. 


sImproved Upright Piano Action. 

George C. Manner, Mott Haven, N. Y.—This invention is an improvement 
in the class of pianoforte actions wherein what is known as the French 
action is adapted to upright pianos. The improvement consists mainly in 
the arrangement of hammer and rebound cushion with the main lever of 
the French action on which the key operates. The damper, which, in posi- 
tion of rest is held by a spring constantly against the cord, is supported on 
a lever by a sliding rod so that when said lever is swung up by the action of 
the key it will in the first place act upon the hammer, secondly, push the 
damper off the cord, and, thirdly, carry a cushion forward to receive the 
hammer when it drops back from the cord. 


Impreved Machine for Cutting Hoops. 

Augustus G. Parkhurst, Appleton, Wis.—This invention relates to a new 
improvement in machines for cutting beveled pieces or sheets from blocks 
of wood; and consists in the arrangement of the cutting knives in a sliding 
frame. The piece of wood to be cut is placed on a bed, against vertical ribs, 
and between adjustable pieces. Short knives are arranged which may be 
set to any required angle with a long knife. As the knives are brought 
down upon the piece of wood, the ends are cut to a bevel simultaneously, 
and then the sheet which Is cut from the piece by the long knife will be 
evenly beveled at each end, so that they may be lapped on each other and 
fastened when formed into boxes or cylinders for various purposes. 

Improvement in Dental Gold. 

R. 8. Williams, New York city—In this invention, two or more sheets of 
plain foil with an outer sheet of frosted gold are rolled into a cylinder over 
ihe mandrel, and the lapping edge of foil caused to adhere by passing it over 
| the flame of an alcohollamp. The frosted gold, by its greater stiffness, wil 
prevent the several folds forming the coil from adhering: niin 
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Improved Washing Machine. 

George Seymour, Boone, Iowa.—'This invention has for its object to far- 
nish an improved washing machine. The sides and bottom of the tub are 
made of sheet metal, the end edges of which are bent over the curved 
edges of the lower parts of the vertical ends. The upper edges of the 
sheet metal are secured to bars attached to the lower edges of the upper 
side parts of the ends which project beyond the curved sides to enlarge the 
upper part of the tub. Side boards are attached to the edges of the bars 
andends. To bar at one side of the tub is attached a board, to serve as a 
shelf and also to prevent the water from spattering out. To another bar 
is attached an ordinary rubbing board to enable such parts of the clothes as 
may be very much soiled to be rubbed by hand. In the inner surface of the 
ends parallel with andat a little distance from the sheet meta) plate is 
formed a groove, which, at the side of the tub next the rubber board ex- 
tends up to the upper edge of the said ends. Rollers, which are made in 
the form of cylinders with longitudinal grooves formed in them, are 
slid into the grooves. Stationary rubbing bars are alternated with the 
pairs of these rollers. An oscillating rubber is arranged to adjust itself to 
the thickness of clothes being operated upon, and to turn the clothes com- 
pletely over at each stroke. 


Improved Churn. 

Henry A. Hincheer, Hustonville, Ky.—This invention has for its object to 
furnish an improved churning apparatus. The mode of operation of this 
invention is as follows: As the dasher moves down and expresses the 
cream, through a cylinder within the churn, at side perforations which are 
below the dasher and at the open and raised end of said cylinder, the vaca- 
um createu above the piston is filled by the ingress of cream from upper 
part of churn. The strokes of the dasher following one another in quick 
succession, a circulation of the cream in currents, in and out of cylinder, is 
produced and continuously maintained until the butter comes. 


Improved Door Spring. 

Leonard J. Higgins, Mount Desert, Me.—This invention relates to springs 
for closing door and gates; and consists in the mode of applying the arm or 
lever which connects the spiral spring sheft with the door or gate, said ar 
rangement allowing the tension of the spring to be varied to prevent slam- 
ming, or to ensure an entire closing of the door or gate. 


Improved Lifting Jack. 

James 8. Haldeman, Kansas city, Mo., assignor to himself and Harry E. 
Clark, of same place.—This invention has for its object to furnish an im- 
proved jack for lifting heavy weights, which shall readily adjus* itself to 
the movement of the end of the heavy body being raised. Tolugs formed 
upon the upper side of the foot plate are pivoted the lower ends of two 
bars, the upper ends of which are connected and held in proper relative po- 
sitions by pins which pass through lugs formed upon the edges of said up- 
perends. The front pin is provided with a roller to prevent friction as the 
lifting bar is raised and lowered. The lifting bar is made of such a size as 
to fit into the space between the two bars, and of such a length that its up- 
per end may be kept in place by the roller and pins. To the lower end of 
the bar is attached a cross pin, the ends of which enter and move up and 
down in longitudinal slots in the said bars. Upon the forward side of the 
lower end of the lifting bar is formed a shoulder or step upon which the ob- 
ject to be raised rests, and upen the rear side of the bar are formed ratchet 
teeth to receive the end of the operating lever to raise the body. The 
lever is passed through a loop or stirrup pivoted to the rear pin to serve as 
afulcrum. A pawlis pivoted to the rear pin and is held forward against 
the teeth by a spring, tohold the lifting bar in place while the lever is be- 
ing adjusted for another stroke. Upon the pawl is formed a projecting 
hook to serve as a support when the bar is to be lowered. 


Improved Rice Huller. 

Milton E. Stacy, Thomasville, Ga.—The invention consists in the im- 
provement of rice hullers. The bed or mortar is made of a single block of 
wood or of several blocks secured to each other. In the upper side of the 
bed is formed a ring groove, the inner side of which inclines toward the 
ceater and the outer side rises more abruptly. The block or bed is sur- 
rounded by a frame orcrib. Ashaft passes through and works in a hole in 
the center of the bed, and its ends work in bearings in the frame of the ma- 
chine below and above, being so arranged that the shaft may move up 
and down, as more or less rice may be in the groove. To the shaft above 
the bed are attached radial arms, to the ends of which are pivoted wheels 
in such positions as to roll along the ring groove and operate upon the rice 
in said groove. To arms attached tothe shaft is rigidly attached a scraper 
to push the rice from the inclined middle part of the bed down into the 
groove, so that all parts of the rice may be operated by the wheels. With 
one or both the arms is connected a scraper to smooth down the rice in the 
groove and bring it into better position to be operated upon by the wheels, 
which may be raisedinto a horizontal position when desired. The riceis 
fed into the groove from a hopper. In one ormore points a discharge open 
ing is formed in the bed through which the rice when hulled is drawn off, 
and which is closed with a gate. 


Improved Furniture Caster. 

Cevedra B. Sheldon, New York, N. Y.—The above inventor has recently 
patented three inventions relating to the construction of casters for fur- 
niture, safes, trunks, and forall the purposes for which casters are used. 
The first eonsists in a conical shaped cup, made of a single piece of metal, 
with an enlargement or channel around the base, and with a cavity at the 
center or apex. A series of friction balls are arranged around the caster 
ball, and the screw is fastened to the shell of the caster by means of a square 
head anda cup shaped nut, which nut ecrews, by means of an independent 
screw thread on body of the screw, down on the back of the shell. An elas- 
tic lining is provided between the cup and the casing to prevent their con- 
tact and lessen noise. The object of the second invention isito improve the 
means of protecting trunk casters from injury; and it consists in securing 
the cup,in which the caster ball is placed and customarily revolves, ina 
cavity formed in the bottom of the trunk, by means of tongues or clips 
struck up from the sheet metal, lining said cavity. The third invention con- 
sists in the arrangement ofa series of friction balls in a casing on and above 
the stand and betweea said stand and the cap or socket that is applied to 
the furniture leg, the construction being such that the friction is greatly 
reduced and the caster wheel made to readily turn and conform to the mo- 
tion of the piece of furniture moved. 


Improved Moth Trap for Bee Hives. 

Leroy Gates, Pleasant Hill, Mo.—This invention consists in a new con- 
struction of moth box ortrap. The base is attached to the brood chamber 
by hooks. The top of the moth trap forms the lighting shelf or platform 
for the bees, directly beneath which are the moth entrances. Inclined 
planes are arranged down which the moths slide to the certer,which center is 
provided with a removable pan containing water or other liquid, or a slide, 
or both, by means of which the moths are destroyed. The comb cuttings 
from the brood chamber pass down through an orifice in the top into the 
moth trap. The bottom of the brood chamber has an orifice of sim- 
ilar size covered with wire gauze, to prevent millers reaching the upper 
chamber of the hive. The comb frames stand vertically and slide in from 
the rear on raised wires. Each frame nas a groove in its bottom to receive 
the wire, and on top a projecting wire at each end. At one end the wire en- 
ters the front of the hive; at the other end it receives a hinged strap of 
iron, which is perforated for each wire. The frames are held in a vertical 
position by this means. 


Improved Basket. 

William C. Higgins, North Blandford, Mass.—The object of this invention 
is to furnish a strong and durable basket—one which, while being elastic 
and yielding, will retain its shape and still be light and handy to use. The 
body of an ordinary basket is of any desired size and form. The outer 
stays extend across the bottom and to the top of the basket. The inner 
and outer stays are arranged opposite each other, and are, consequently, 
equal in number, and riveted firmly together through the basket. A cen- 
tral band passes around and another band is placed near the bottom of the 
device. These bands are within the outer stays, and are confined by a nut 
at eech intersection. The basket rim consists of three horizontal thick- 
nesses, and is securely nailed or riveted to the vertical stays of the basket. 
A sectional band fills the space between the outer vertical stays, and gives 
& smooth finish to the top of the rim. A foundation cross is fitted overand 
riveted through the stays, and hand holes are arranged on opposite sides of 
the basket. 








Impreved Railroad Rail. 

H. Gates Angle, Chicago, I11.—This invention is an improvement in the 
class of rails formed of wooden stringers or timbers, and metal angle plates 
applied thereto. Wood stringers or sleepers are to be arranged along the 
ties, and butted together end to end to suppert the rails. These stringers 
are rounded at their upper inner corner. Angle bar shaped rails are sup- 
ported on these stringers, the part which is thick and strong being on the 
top to receive the treads of fhe wheels, and the part which is thin and light 
being arranged op the inside of the stringer to receive the lateral thrust of 
the flanges, and also to sustain the weight of the train. The corner is 
rounded to correspond to the shape of the tread of a car wheel. A strength- 
ening rib is formed along the lower edge to prevent the breaking laterally 
by the vertical strain. A lip is turned down on the outer edge and forced 
into the top of the stringer when the rail is laid, to hold it against working 
off laterally and in case the bolts work loose; also, to act in conjunction 
with the bolts for holding them on the stringers. A strong flat plate is let 
into the top of the stringers flush with the surface where the rails meet to 
prevent the ends from being forced into the wood as they would other- 
wise be. 

Imprevea Machine for Turning Bags. 

Joseph Martin, New York city.—This invention has for its object to far- 
nish an improved machine for turning bags after they have been sewn, and 
which shall be so constructed as to take the bag after it has been turned 
and deliver it in a pile upon the platform or table of the machine. To the 
forward part of the table and platform of the machine are attached two 
uprights, in the inner sides of which, near their forward edges, are formed 
grooves to serve as a wayfor a frame to move up and down in, To the 
platform between the uprights are attached two other uprights to receive 
the bags to be turned. To the upper ends of the arms are pivoted friction 
wheels to diminish the friction as the bags are drawn over said arms in be- 
ing turned. The receiving arms are adjustably attached to the platform, 
80 that they may be moved toward or from each other, as may be desired, to 
adjust them according to the width of the bag to be turned. Upon the 
outer edges of the upper parts of the arms are formed inclines which, as 
the bag is turned and the lower parts of the arms pass below the offset of 
the receiving arms, force apart or spread the lower ends of the said arms 
spreading Outthe bag. The tapes pass around the guide rollers and deliver 
the bag upon the fly, the fingers of which enter the spaces between the 
tapes as they pass from roller to roller. The fly is operated ‘1o deposit 
the bag upon the platform by a coiled spring. 


Improved Wheel for Vehicles. 

Michael McNalley, Houston, Texas.—The invention consists in a one piece 
attachment for wooden hubs. The wooden hub being turned larger in the 
middle, and the grooves forthe bars being cut, a double band is driven on 
the center of the hub, so that flanges inclose the spoke mortises and support 
the spokes as they are driven, likewise preventing the wood from checking. 
Thus, while the spoke tenons will be in contact with the wood, the latter 
will be supported and strengthened by bars, so that rigidity of the spokes 
and durability of their sockets or mortises will be attained. The shoulders 
of the spokes rest both on the wood and metal bars, thereby insuring a firm 
and enduring yet measurably elastic support. 


Improved Lubricating Compound. 

Ethan A. Tonner, St. Louis, Mo.—The object of this invention is to fur- 
nish a lubricant for car axles and other purposes, which consists of tallow, 
oil, Tripoli, and lamp black. These ingredients are thoroughly mixed to- 
gether after the tallow is reduced to a liquid state by the application of heat. 
The Tripoliand lamp black polish the journal, while the tallow and oil lu- 
bricate it. 

Improved Furnace Block Press. 

Alfred Hall, Perth Amboy, N. J.—The object in this invention is to vary 
the form of the block by means of a single pair of adjustable plungers in a 
single mold, and to so arrange the machine or press that the labor will be 
greatly diminished and the blocks be pressed in a more complete and work- 
manlike manner. The invention consists in adjustable plungers and change- 
able bearing presser knobs. The movement of the presser bars is slight, 
but powerful. The pressure is given at each edge of the block, and, while 
the thickness is governed by the depth of the mold, the edges are made to 
conform to the position of the plungers. After the block is pressed it is 
shoved trom the mold by moving up a plunger, and is taken from the plat- 
form by hand, when another block is placed upon the platform, and the op- 
eration is repeated. The press is operated by two men—one to each pair of 
levers—who put on and take off the blocks. 


Improved Bee Hive. 

Amos Deweese, Oak Mills, Kansas.—This invention i3 an improvement in 
the class of devices or apparatus for closing the entrances of a series of 
hives simultaneously. The improvement, consists, first,in arranging the 
sliding bar, which connects the entrance gates of the severa! hives, so as to 
stand in the place of the usual alighting board; and, second, in a peculiar 
manner of providing the gates with wire gauze ventilators, whereby, when 
the bee entrances are closed, air may be admitted. 


Improved Harvester. 

Richard A. Roberts, Salisbury, Mo.—This invention has for its object to 
improve the construction of animproved harvester dropper for which.let 
ters patent No. 128,564 were granted to the same inventor July 2, 1872. The 
finger bar which is hinged or jointed is secured to the erain divider, and the 
bar is supported at or near its hinge by ashoe. The inner end of the bar is 
connected with the frame of the machine. The platform upon which the 
grain falls is formed of a number of pairs of peraliel slats. The outer ends 
of the slats are secured to the grain divider, and their inner endsare con- 
nected with and supported by bare or a framework attached to the frame 
work of the harvester. To belts are attached teeth, prongs, or fingers of 
such a length as to pass through the slots between the slate and rise above 
said slats sufficiently to take hold of the cut grain and carry it across the 
platform angup the inclined part of said platform to the dropper. Curved 
arms, when lowered, receive the grain and detain it while the dropper is be- 
ing operated to drop the gavel to the ground. 


Improved Washing Machine. 

William E. Millegan, McKinney, Texas.—This invention has for its object 
to furnish an improved washing machine which shall wash the clothes 
quickly and thoroughly, and without injuring them. In using this machine 
a lever is raised to bring the rubber block to the upper part of the wash 
board; a part of the clothes which have been previously toaped and placed 
in the water in the box isdrawn up and spread over the lower part of the 
washboard. The lever is then moved up and down, which moves the rub- 
ber up and down upon the washboard until the said portion of the clothes 
is washed clean, a bucket, each time the lever fs raised, bringing up water 
from the lower part of the box to wet the clothes while being operated 
upon. 

Impreved Wardrobe Bedstead. 

Richard W. Frost, New York city.—The invention consists in the improve. 
ment of wardrobe bedsteads. The case for inclosing the bed is constructed 
in the form of a bureau, and has a drawerin the upper part, and a detacha- 
able front below, which closes the entrance to the space for inclosing the 
bed. The mattress is hinged to the bottom of the case and fs divided at the 
middle longitudinally in two sections {n order to foldshort. The sections 
are hinged together. The legs may be hinged to the mattress frame to fold 
down flat on the bottom when the bed Is folded up, and have appliances for 
bracing them when supporting the bed. When folded up, the parts will be 
secured by hooks and eyes. 


Improved Scarf Ring. 
John Haack, Hoboken, N. J., and Saintemme Diolot, New York city.—The 
object of this invention is to supply a scarf ring which, in a neat and effi- 
cient manner, attaches and closes securely to the scarf or other object. The 
invention consists of a broad band, round, oval, or otherwise, with a buckle 
hinged to it,which supports a hook-like pin entering, through a perforation 
to the interior of the ring, and piercing the article to which it is applied, 
adhering securely thereto. 
Improved Blacking Brush. 

Charles W. Maguire, Brooklyn, N. Y.—The object of this invention is to 
strengthen and render more durable the brush used for blacking boots and 
shoes, and it consists in a blacking brush having the supply brush, polisher, 
and handle jointed together by dovetail tongue and groove, instead of being 





attached by screws as ordinarily. 


313 


Impreved Horse Hay Rake. 

Richard B. Sheldon, Canastota, N. Y.—This invention has for its object to 
furnish an improved sulky or riding horse hay rake, which shall be so con- 
structed that it may be readily controlled by the operator. The fnvention 
consists in the pivoted pawls, in combination with the ratchet wheels 
attached tothe hubs of the drive wheels, and with the axle of a horse hay 
rake: in the hinged form of the semicircular T grooved piece, apd in a semi- 
circular T flanged piece, in combination with the axle and thille of a horse 
hay rake, in order that the weight will always be directly over the axis of 
the axle, whatever may be the position of the operating parts of the 
machine: in arrangements to throw said pawle in'o gear with the ratchet 
wheels: and also devices to throw said pawls out of gear with the rateliet 
wheels of the drive wheels automatically. The former paw! mechanism 
projects the pawls into contact with the ratchet wheels, so that the revolu- 
tion of the wheels may raise the rake teeth to dump the load. The letter, 
withdrawing the pawls from the ratchet wheels, allows the teeth to drop to 
the ground from their own weight. By suitable arrangements, by pressing 
downward and forward upon the upper end cf a lever, the rake teeth will 
be held down firmly to their werk. By moving the upper end of the lever to 
the rearward and pressing it downward, the teeth will be raised from the 
ground for convenience In passing over any obstraction. A button may be 
turned to hold the teeth away from the ground for convenience in passing 
from place to place. 


Improvement in the Manufacture of Traveling Bag Frames. 

James B. Blakslee and Charles F. Biaksilee, St. l’etersburg, Pa.—For mak” 
ing the sheet metal angle bars comprising the frames for the top and ends 
of traveling bags, the inventors propose to take a flat strip ef meta) of the 
length required and wide enough for the two bars of a bag, and first punch 
the holes for sewing the cloth or leather portions of the bags to them, and 
shape the ends for the blanks of the hinges, to be subsequently completed 
for jointing the ends of the frames together. The strips are then bent into 
proper form by dies which are male and female, in the form of right angled 
blocks with beveled sides, each succeeding set used being more acute in the 
angles of the beveled sides than the preceding set. 


Improved Rotary Printing Press. 

Calvert B. Cottrell, Westerly, R. L—In continuously revolving cylinder 
printing presses, there is considerable inaccuracy in the registering of the 
sheets on the cylinder. The difficulty is owing to the high speed of the 
gripers when they close upon the paper, which is at rest, the gripers 
being on the cylinder and revolving with it, and the paper lying on the table, 
which causes the gripers to slip a little on the paper while closing upon it 
and before seizing it with sufficient force to overcome the vi. inertia and 
setitin motion. This slippage varies with every variation of the speed of 
the cylinder; also, with diflerent conditions of the paper and by other 
causes. It ia proposed to overcome the difficulty by having the gripers cease 
to revolve with the cylinder at or before the taking of the paper and be at 
rest, or nearly so, relatively to the cylinder while closing upon the paper, 
and also be gaged relatively to the paper at the same time by the inetru- 
mentality of a device independent of the cylinder, but in euch relation to 
the table whereon the sheets of paper are presented to the gripers that the 
latter will always come to the paper exactly the same, irrespective of the 
speed of the cylinder. To this end, the gripers sewing or slide or otherwise 
move forward on the cylinder just before coming to the place ior taking the 
paper—say at the time of discharging or releasing the printed sheet—so as 
to gain time fora slight period of rest, and then fly back against the afore- 
said gage or stop, and rest while closing upon the paper, thereby enabiing 
them to gripe it firmly and securely, and always in the same relation to the 
table before being set in motion with the cylinder again. 


Impreved Combined Bureau, Wash Stand, and Wardrobe. 

Thomas W. Moore, New York city, assignor to Fannie N. Moore, of same 
place.—This invention consists of an upright wood case, divided vertically 
in two principal compartments, one of which is devoted to the purposes of a 
wash stand in the lower part and a bureau in the upper part, and the other 
is, by preference, devoted to the purposes of a wardrobe, but may have 
drawers instead. The wash stand part is provided with su ports for the 
wash bow! and the soap dish, which swing out from under the drawers 
above when a door which incloses the front is opened; aleo, with special 
places for the ovher articles of crockery ware appertaining to a dressing 
room. A door is also provided for the wardrobe when used as such. The 
object is to combine either two or three of the principal articles of the fur- 
niture of a room in one, 80 as to economize space and expense. 


Improved Reck Drilling Machine. 

Ferdinand Johnson, Toledo, Ohio.—The object of this invention {fz to con- 
struct a drill for boring for water or oil, which, by a rapid succession of 
strokes and turns, accomplishes quick and effective work, and which may 
be easily raised and lowered as the exigencies of the work require it. The 
invention consists, mainly, in a spring lever connection of the drill, which 
imparts a strong force to the same in connection with grooved rollers with 
a slide arrangement for the purpose of lifting and guiding the drill, 

Impreved Gun Leck. 

Walter J. Morris, New York city.—This invention consists of improve- 
ments in pistols and other small arms which have or are intended to have 
the hammer working behind the breech of the barrel or recoil block and 
between the sides of the lock or sides of the feed arms. The invention com- 
prises a cover, over the lock and the opening {u the breech block through 
which the firing point enters, to intercept any object that might fall into 
the lock or into the opening in the breech block, and a device on the ham- 
mer for throwing off any objects lodging on the cover. To stop the ham- 
mer after it has penetrated the priming at the right point, and to protect 
the firing point from wedging in or striking aga:net the walls of the opening 
through the recoil bleck, the hammer is made inside of the lock, so that 
when it has moved forward as far as it is intended to go It will be stopped 
by a point or points which are provided in it or on the lower, middle, and 
rear parts of the recoil block. 


Improved Feeder and Filter for Boilers. 

John G. Fulton, Toledo, Ohio.—The object of this invention is to exclade 
from steam boilers all those impurities that are usually contained in the 
feed water supplied to them. The invention consists, more particularly, in 
the arrangement, within tanks that contain the feed water, of a flexible 
piece of pipe which is connected with floate that hold the end of said pipe 
in the upper and therefore purer part of the water contained within said 
tanks, so that the water flowing through such flexible pipes {nto the boiler 
will be comparatively pure, inasmuch as the sediment settled within such 
tanks will not be allowed to enter the pipes. The invention also consists 
in the arrangement of stirring devices within such tanks, for agitating and 
stirring the sediment that will settle on the bottom of the tanks, so that 
such sediment will run out when the necessary cock is opened to discharge 
the accumulated impurities. 


Improved Thill Coupling. 

John Martin, Henry city, I11.—The invention consists in a thill coupling 
which is a simple countersunk jaw coupling with the horizontal! bolt pass- 
ing through, so that when it wears locee the slightest turn of the bolt nut 
makes the coupling tight and firm. 

Improved Oiler. 

Cyrus E. Grandy and Ziba B. Grandy, Stafford Springs, Conn., acsignors to 
themselves and William D. Heald, of same place.—This invention consists 
of an of] vessel into which extends a tube. Within the tube is a second 
tube, the lower end of which is closed. The firet tube has orifices made in 
it, near the point of ite junction with and inside the vessel. The inner tube 
sliding within is arranged in connection with a lever and spring so that. it 
may be operated from without to open and close said orifices and 80 to allow 
or prevent the escape of oi] from the spout. 


Improved Strap for Street Cars. 

Mahlon Warne, Philadelphia, Pa.—The object of this Invention is to far- 
nish an improved form of hand support for passengers who are compelled 
to stand in street or other railway cars or omnibuses, so constructed that it 
shall also sérve as an advertising medium; and it consists in a metallic 
frame (incidentally adapted for containing adverti ta) pended from 
the hand rail by a swivel connection, and in a hand strap attached thereto. 
The frame is so constructed that the cards or advertisements can be read- 








fly changed from time to time, as may be found necessary. 
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‘Business and Versourl. 


fhe Charge for insertion under this head is 1 a Line, 

Wanted—The address of parties who can 
make first class small tron castings and do Galvanizing. 
Address C. L. T., P. O. Box 773, New York. 

Abbe’s Bolt Headering Machines, latest and 
best. For cuts, prices and terms, address 8. C, Forsaith 
& Co., Manchester, N. H. 

The Ellis Vapor Engines,with late improve- 
ments, manufactared by Haskins Machine Company, 
Fitchburg, Mass. 

Patent for Sale—Folding, Extension, and 
all other Tables. Address J. Quevedo, 1555 Dean Street, 

trooklyn, N.Y. 

Gear, Boston, Mass., sells Improved Me- 
chanical Contrivances. 

Among the matters now stirring the minds 
of the people is the new method of Curing Rupture. The 
Elastic Truss retains the ruptare absolutely, in spite of 
tae most violent exercise; is worn with ease and com- 
fort night and day, aad not taken off at all ti)] a cure is 
reached. Sent by mail everywhere by The Elastic Truss 
©o., No. 683 Broadway, New York City, who send Circu- 
lars free on application.—_N. Y. Independent, April 
ith, 1873. 

Wanted—-Engagement as Foreman or Su- 
periptendent in Machine Works by a thorough practical 
engineer and draughtsman: large experience home and 
West Indies in designing and erecting general machi- 
nery, Incline Railways, aut’ic cut off and pumping en- 
gines, Sogar Mills and Boilers. Address Orosco C. Wool- 

son, Mount Vernon, Ohio. 

For the best and cheapest small portable En- 
gine iu market,address Peter Walrath, Chittenango,N.Y. 

For Circular Saw Mills, with friction feed 
works, and Stationary Engines, address Wm. P. Duncan, 
Beliefonte, Pa. 

Shortt’s Patent Couplings, Pulleys, Hang- 
ere aad Shafting a Specialty. ers promptly filled. 

Cireulars free. Address Shortt Mf’g Co.,C.rthage, N.Y. 

Machine Shop for Sale—Yor particulars, 
address The Abbott M’f’g Co., Seneca Falls, N. Y. 

New England Band Saw Machines, reagent 
and best, ouly $187. For descriptive cuts, address 5. C 
FPorsaith & Co., Manchester, N. H. 

Buy Gear's Improved Balanced Jig Saw, 
Boston, Mass. 

Children can bind grain—Sheaf binder and 
bag-tie rignts for sale. Address Patent,P.O. Box 4998,N.Y. 

A young man of extended business expe- 
rience, who has been manager of a manufacturing busi- 
ness for years, would Ike an engagement where energy 
ana strict attention would be appreciated. Is familiar 
with management of mep anu care of horses. Has had 
experience with machinery, and, when necessary, can 
run an engine, make a stone boat or keep a set of books. 
Can furnish very highest testimonials as to character 
and ability. Please address Walter Waring,Brooklyn,N.Y. 

Grain, Paint, Ink, Spice and Drug Mills. 
Ross Bro’s, & First Strect, Williamsburgh, N. Y. 

For Sale—A complete set of Blanchard’s 
Pat. Plow Handle Machinery, in perfect order. G. D. 
late, Waterloo, N.Y. 

Drawings,Models,Machines—All kinds made 
to order. Towle & Unger Mf’g Co., 0 Cortlandt 8t., N.Y. 

A Rare Opportunity is offered to Manufac- 
turers of Agricultural Implements, to purcaase the Pat- 
ent and a complete Set of Patterns, including Power and 
Jack, for a Sma!)l Threshing Machine, with Eighteen Ma- 
chines completed and ready for work. For particulars, 
acdress Mansfield Machine Works, Mansfield, Ohio. 

Key Seat Cutting Machine.T.R. Bailey & Vail. 


Hydrofluorie Acid, for Etching Glass and 
many other purposes. We are the largest makers in this 
country. Quality guaranteed, by L. & J. W. Feucht- 
wanger, 55 Cedar Street, New York. 

Cheap Wood-Working Machinery. Address 
M. 8B. Cochran & Co., Pittaburgti, Pa. 

Wood workmen—Ask your Bookseller for 
Richazds’ Operator's Hand Book of Wood Machinery. 
Geuts. Only $1.50. 

Standard Spring Steel Machinist’s Rules, 
manufactured by The Star Tool Co., Middletown, Conn., 
the only company that can graduate on spring steel. 
Every Rule warranted. ©. W.Sweetland, Selling Agent, 
84 Washington Street, Boston, Mads. 

Agents’ names wanted. Wendell & Fran- 
cis, 46 Walnut Street, Philadelphia, Pa. 

Wanted—The address of parties who will 
contract to cut gas retort carbon into blocks 5 ing. long, 
2 ins. wide, and \ of au in. thick. Address, stating 
price per thousand, Leclanché Battery Co., No. 40 West 
18th Street, New York. 

Shaw’s Planer Bar—For Shop, County, and 
State Rights, apply to T. Shaw, 913 Ridge Av., Phila., Pa. 

Hammer Dies and Heads, strong and dura- 
ble, cast to order by Pitteburgh Steel Casting Co. All 
work warranted. 

Peck’s Patent Drop Press. For circulars, 
address Milo, Peck & Co., New Haven, Conn. 

Royalty ~- Manufacturers and Inventors, 
have your hinery, &c., made in the west for western 
use. Extra inducements offered by Doty Manufacturing 
Company, Janesville, Wis. 

Stave & Shingle Machinery. T.R.Bailey &Vail. 

Monitor Leather Belting you can always 
rely on, Send for Circular. .W.Arny,301 Cherry st.,Phila. 

3 Winn’s Pat. Improved Portable Steam 
Brick Machines. Averages 40m per day. Fully guarap- 
teed. For sale cheap. John Cooper Engine Manufac- 
turing Company, Mount Vernon, Ohio. 

Oxide of Manganese, best quality, for Steel 
and Glass Makers, Patent Dryers, etc. We are first hands 
for this article. Supply any quantity at lowest rates. 
L. % J. W. Feachtwanger, 55 Cedar Street, New York. 

Water Glass, Soluble Glass and Silicates 
Sod: and Potash—for Artificial Stone and Cements—fire, 
water, damp and mildew proof. Manufactured by L. & 
Jd. W. Feuchtwanger, 5% Cedar Street, New York. 

Buy First & Pryibil’s Bandsaw machines, 
which are more used than any other in the country. 
Also, Shafting and Pulleys a specialty. 467 W. 40th St., 
New York City. 

Diamond Carbon, of all sizes and shapes, fur- 
nished for prilling rock,sawing stone, andt emery 
wheels or other hard substances, also Giazier’s Dia- 
monds, by Sotin Dickinson, ‘4 Nassau St., New York. 

Hand Fire Engine, Price to $2,000. 
Also, over 800 Gidoress Styie Pumps for dnd 9p Paper 

Mills, and Fire Purposes. Address Rumsey & Co., Sen- 
eca Falls, N. Y., 1.8. A. 

The Best Smutter and Separator Combined 

mn America, Address M. Deal & Co., Bucyrus, Ohio. 


Boring Machine for Pull 
capacity. T. RB. Ballzy & Vail, Lae - 











Cocks—For 
urrill & Keizer, Baltimore, Md. 


mesons Coalyard Quarry & Contractors’ A 
oe Gewteatetl 


Da: Regulators and G 
wns best obdrene Lat 





0 dconveying material by tron cable, 
W.D. Andrews & Bro. 414 Waterst.N. Y. 

The Berryman Heater and Regulator for 
Steam Boilers—No one using Steam Boilers can afford to 
be without them. I. B. Davis & Co. 

Circular Saw Mills,with Lane’s Patent Sets; 
more than 1200 in operation. Send for descriptive pam- 
phiet and price list. Lane, Pitkin & Brock, Montpe- 
lier, Vermont. 

Tree Pruners and Saw Mill Tools, improve- 
ments. Send for circulars. G.A.Prescott,Sandy Hill, N.Y. 

Five different sizes of Gatling Guns are now 
manufactured at Colt'’s Armory, Hartford, Conn. The 
larger sizes have a rage of over two miles. These arms 
are indispensable in modern warfare. 

Steam Fire Engines,R.J.Gould,Newark,N.J. 
Cabinet Makers’ Machinery, T.R.Bailey&Vail. 


40 different Bandsaw machines, 60 turnin 
and improved oval lathes, shaping, carving and mould- 
ing machinery, for sale by First & Pryibil, 461 W. 40th 
St., New York City. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Willams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

Gauge Lathe for Cabinet and all kinds of han- 
dies. Shaping Machine for Woodworking. T. R. Bailey 
& Vail. 

To Let—For Manufacturing purposes—a 
brick building 126x%, with Water power 36 H.P. day and 
night on Morris Cans) and Midland R.R.,and but a short 
distance from the D. L. & W. and Erie R.R. Address 
Box 6744, New York Post Office. 

Shafting and Pulleysaspecialty. Small or- 
ders filled on as good terms as large. D. Frisbie & Co., 
New Haven, Conn. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 

The Be Manuf. Co. make a specialt 
of the economy and safety in working Steam Boilers. 

B. Davis & Co., Hartford, Conn. 

Mining, Wrecking, Pumping, Drainage, or 
lrrigating hinery, for sale or rent. See advertisement, 
Andrew’s Patent, inside page. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. E. Lyon, 470 Grand Street, New York. 

Machinists—Price List of small Tools free ; 
Gear Wheels for Models, Price List free; Chucks and 
Drills, Price List free. Goodnow & Wightman, 28 Corn- 
hill, Boston, Mass. 

The Be Steam Trap excels all others. 
The best is always the cheapest. Addrews 1. B. Davis & 
Co., Hartford. Conn. 

Absolutely the best protection 
—Babcock Ext: isher. ¥. W. Farwell, 
Broadway, New York. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address Union Ll: on Mills, Pittsburgh, Pa., 
for lithograph, etc. 4 

A Superior Printing Telegraph Instrument 
(the Selden Patent), for private and short lines—awarded 
the First Premium (a Silver Medal) at Cincinnati Expo- 
sition, 1872, for “ Best Telegraph Instrument for private 
use "—is offered for sale by the Mercht’s M’f’g and Con- 
struction Co., 50 Broad 8t., New York. P.O. Box 6865. 


Williamson’s Road Steamer and Steam Plow, 
with rubber Tires.Address D. D. Williamson, 82 Broad- 
way, N. Y., or Box 1809. 

Parties desiring Steam Machinery for quar- 
rying stoae, address Steam Stone Cutter Co.,Rutland,Vt. 
Nickel Salts and Ammonia, especially man- 
ufactured for Nickel Plating, also ““ Anodes,” by L. & J. 
W. Feuchtwanger, 5 Cedar Street, New York. 
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8. asks for the best mode of preparing 


caustic lye, for soap making, from soda ash. 


F. E. H. asks for the best means of clean- 
ing light kid gloves. 


A.R. asks: What can be mixed with clay 
that will harden it, without using fire ? 


F. D. H. asks: How canI make good liquid 


stains to imitate black walnut and oak? 


A. H. G. asks: How can I stereotype from 
woodcuts? What is used for molds and how is the 
metal poured so that all the lines will be perfect ? 


W. H. H. asks: How can I make a water- 
proof tarpaulin cover to throw overa wagon in case of 
an unexpected shower? 


H. D. T. asks what kind of varnish is best 
for transferring prints on to wood? Can colored prints 
with their various colors be transferred to hard wood ? 


8. asks: Why willa piece of cold iron cov- 
ered with grease remain at the bottom of a kettle full 
of melted iron, while a piece that is not greased willrise 
to the top ? 


A. A. asks: Is it safe to carry a pressure of 
20 lbs. to the square inch in a boiler well made of 1-16 
inch copper, the dimensions of the boiler being 12 inch- 
es long x 6 inches diameter? 


E. H. R. says: I have just finished building 
a brick kiln, and I would like to know what degree of 
heat it will require to dry lumber, such as flooring, etc., 
in the shortest possible time without injuring it ? 


R. B. says: I wantto paint an engine. There 
is a good deal of grease on it, and I want to know: 1. 
How I can get it off best? 2. What kind of paint is best 
to stay on where itishot? What kind of paint is used 
to make new engines look glossy ? 


J. P. H. asks fora practical plan for boring 
or scraping out the cylinder of a portable engine, with- 
out detaching it from the botler. “ Cannot scrapers be 
set ina wooden shaft and on paper backing to raise them 
to their work, the shaft being turned to fit the cylinder, 
which is of 6 inches diameter? 


J. M. asks: What is the cause that we can- 
not keep the wings on 4 blower which we use for clean- 
ing grain? Itis a suction blower, 1 foot diameter x8 
inches high, and it runs at 1,600 revolutions per minute. 
It is made thus: A X¥ inch fron shaft with a block of wood 
8 inches square. The wings are of heavy sheet iron, 
nailed on to the block; and they tear off the nail heads. 
If we put them on with screws, the screws break off 
close to the wood. 


G. W. K. says: I have a number of heavy 
muslin or canvas coverings which are made waterproof 
by being saturated with boiled linseed oil. The trouble is 





that when they are folded and packed away,theystick to-] 
gether ¢o tightly that it requires the strength of severa 


men to pull themapart. What can be put on and mixed 
with the ofl to prevent sticking and yet keep them soft 
enough to bear folding without injury? Is thereany- 
thing that is cheaper and better than the oil? 

W. & Co. ask: Can any of your correspon- 
dents give us arecipe by which we can make a shingle 
roof fireproof? The roof is felt, composition, and sand; 
it has been on for 5 years and is so much bother to keep 
tight that we have to put on a new roof.and would much 
prefer shingles provided we can make them so that the 
danger from fire is not increased. We propose pointing 
or dipping the shingles before they are laid. 


C.J. H. asks: What is the best thing to do 
to work an oil deposit most advantageously ? e fol- 
lowing are the circumstances: The bore shows about 10 
feet of soil, then from 7 to 15 feet of sand saturated with 
petroi¢um, then various strata of gravel, sand, clay, each 
with more orless petroleum, going down to a depth of 
120feet. From this,down to 980 feet, the gravel, sand, 
and clay continue. The sand yields on distillation about 
90 gallons, and, from the bore, a barrel or so of oilis 
pumped daily. Shoutd the bore becontinued? Would 
it be practicable to mine the chalk where there is so 
much gas? The chalk samples yield from 30‘ o 35 gallons 
superioroil. The chalk oi] at 60° Fah. showed 922, but 
contains very little tarry matter. After once running, 
the gravity was 905, and the analysis showed: Burning 
of] at 60°, gravity 822,23°3 per cent. Heavy (blue) oil, 
gravity 918,63°2 percent. Solid parafiin, a trace. Loss 
on refining, 2°5; by acids and alkalies,3°5; by distillation, 
25. 

















Alaska scenery on p. 123, vol. 28.—C. C. can work out his 
problem by following the instruction on p. 257, vol. 28. 


THE BouNDARY LINE BETWEEN ARITHME- 
TIc AND AL@EBRA.—There are many problems which can 
be solved as well by the arithmetical as by the algebraic 
method ; but there are others which, although they appear 
to consist of conditions belonging simply to the field of arith- 
metic, require for their solution the algebraic mode of calling 
the unknown quantity by some sign, say 7, and treating the 
resulting expression after the regular rules taught by alge- 
bra; then the solution, which otherwise is highly intricate, 
becomes a work of mere manipulation of signs. A problem 
of this kind was recently sent us by a correspondent of Cam- 
bria, Wis., who states that some persons claim that it is ut- 
terly insoluble, while others think that there is a solution, if 
only they could find it; he says further that the Normal 
School at Oshkosh cannot solve it, meaning, we presume, 
that some of the students were unable to do so. The ques- 
tion is this: “A merchant has two grades of wheat with 25 
cents difference in their value; a customer buys one dollar's 
worth of each grade, mixes them, and finds that he has ex- 
actly two bushels of the mixtures. At what rate per bushel 
did he pay for each grade?” The following is the solution: 
Call the price per bushel of the cheapest wheat 2 cents, then 
that of the better quality is +25 cents, which, when ex- 


pressed in dollars is ar and aS Not a dollar. As now 


the quantities obtained for the same amount of money are 
in an inyerse ratio of the price, the relative quantities of 
wheat which the customer buys for one dollar each will be 


100 anq_ 1? and as the two quantities are stated to be 
r 2+25 


2 bushels, we have the equation 1; 100 __9 Bringing 
x 2425 


these two fractions under the same denominator, by mul- 
tiplying numerator and denominator of the first by 2-+25 
10024-2500, 1002 _ 
and of the second by #, we obtain we Ae 2 
2002-+2500 _ Multiplying each term of this equation 
x24 2a 

by 224-252, we obtain: 2002-+4-2500=2x2+-50z ; divide by 2, 
1002+4-1250= 22+ 252, or x?—T5%=1250. This reduces the 
whole problem simply to the solution of this equation of the 
second degree, which we do by adding to each number the 
square of the half of 75, or 37°5?=1406'25, which gives «?— 
T5a-+37-52 =1250-+1406-25= 2656-25. The square root of 
this equation is <—375= 4/2656-25 = 51°54, and #=51‘54+ 
875=89-04 cents, which is the price of the inferior wheat 
per bushel; while the better quality costs 89-04-25 or 114-04 
cents. We have given the operation here with much more 
detail than is customary in such solutions, but this is for 
the benefit of those not very familiar with such algebraic 
operations ; for the satisfaction of the same we will now test 
the solution: The amount of wheat worth 89-04 cents per 
bushel, which can be had@for one dollar or 100 cents, is evi- 
dently equal to -,423, bushel, and for the same reason, that 
of 114-04 cents is equal to ;}2%;; bushel. If now we bring 
these two fractions under the same denomination we obtain 
J4tft and y.4%%; and adding them together, we have ?31%4 
bushels, which is exactly 2 bushels. 


J. asks: Will heat affect the attractive 
power of a permanent magnet? 2. Are oxygen and ni 
trogen gases combustible? Answers: 1. Heat diminish- 
es the attractive power of magnets. 2. Oxygen sup- 
ports combustion. Nitrogen does not. 


C. J.C, asks for a process for tempering 
trap springs. “I want full directions for hardening and 
drawing the temper, and the best method of heating. 
Will a common blacksmith’s forge answer, or will a 
Lehigh fire do?” Answer: Heat to a bright cherry red, 
either in a furnace,so constructed that they will not 
come in contact with the coal or flame, which are liable 
to contain sulphur or other base minerals, or they may 
be heated over a charcoal or coke fire. Harden by 
plunging, when hot, into a bath of pure whale oil (be 
very careful that it is not adulterated). Toevery gallon 
of oil, add 6 Ibs. of rosin, 1 1b. beeswax, and 2ibs. mutton 
tallow, and you may add 1 Ib. pine pitch. Melt the rosin 
first, then add other ingredients, and melt together, and 
stir into the oil when hot. The vessel containing the 
hardening bath should be surrounded with cold water to 
prevent overheating. Be sure that the springs always 
harden to a silver white, so that a file will not cut them. 
After hardening, clean off the loose of] with fine saw 
dust, brushing off that which remains loose. Then draw 
the temper slowly until the ofl is all burned offand steps 
smoking. This may be done best in an open wire cylin- 
der over a charcoal fire in a sheet fron furnace, similar 
to that used for roasting peanuts or browning coffee, or 
it may be done in a well constructed hot blast oven, or 
even over a charcoal or coke blaze. Let them cool offin 
the atmosphere. The mixture for hardening can be kept 
up by occasionally adding rosin, beeswax and tallow. 
The principle of always getting a good spring temper is 
to first get the steel hardened thoroughly, without over- 
heating or fire cracking it; then, by drawing it down to 








a dead blue, or until the of] is burned off. Four years 
experience in tempering cavalry sabers and swords 
taught me this.—J. E. E. 


M.P. The idea of propelling canal boats 
by wheels running on the bottom is very old. 

J.G. asks if there is any machine invented 
for felling large timber trees, which will save the great 
loss consequent upon felling with the common axe, or 
that will perform the work in a shorter time. If so, 
what isit? Answer: Several devices for this purpose 
have been published in the SCIENTIFIC AMERICAN, and 
some of them illustrated. 


8. B. E. asks: When did James Watt com- 
plete his first engine, and when and to whom was the 
first patent given for a steam boiler? Auswer: James 
Watt completed and patented his first engine in the 
year 1768-9. Papin used a steam pressure boiler in 169, 
and Savory patented a steam engine with a pressure 
boiler in 1698. 


H. A. B. asks: What proportion of burnt 
clay should be mixed with quick lime after the lime is 
slaked, to make good water lime cement? Answer: Our 
correspondent should read page 411 of Miller’s “ Ele- 
ments of Inorganic Chemistry.” The subject is too 
large to be discussed in our columns. 


L. R, asks for further instructions on tem- 
pering steel, asking us to select a recipe suited to his 
case. This weare unable to do,as we have no know- 
ledge of his requirements. We have lately given much 
space to this subject: and on page 283 of our current 
volume the matter is discussed at full length. 


W. A. 8. says: 1. I enclose a piece of scale 
from our boiler. Will you please tellme of what it is 
composed, and what I had better use to prevent it? 2. 
How long ought a stationary boiler to last with careful 
use? We blow off twice a week and clean out twicea 
year. 3. Can you give me arule for finding the strength 
of any section of malleable castings or for cast iron? 
Which is the stronger? 4. What is the cheapest and 
most convenient article for making cloth or rope fire- 
proof? 5. I have also a little invention on hand. Is 
there any place in Boston where I can get access to the 
Patent Records, that I may see if I have got anything 
new? Answers: 1. The scale is composed of sulphate 
of lime principally, with some magnesia, sand, clay, and 
tron oxide, anda little salt. If the incrustation does 
not collect with considerable rapidity, chleride of bari- 
um is a good preven‘ive of its deposition in this dense 
and hard form. The scaling hammer, properly used, 
where the deposit is accessible, takes it off most effect- 
ually and inexpensively. 2. We have known steam boil- 
ers of the plain cylindrical class to last thirty years. 
Marine tubular boilers are expected to last 6 or 8 years, 
but sometimes are kept running more than twice that 
length of time. 3. The best cast iron, such asis used for 
ordnance, bears a tensile pull of 30,000 pounds per square 
inch, or more. Ordinary metal has about two thirds 
that strength. Mallesbleized cast iron has a strength of 
from 25,000 up to 45,000 pounds per square inch according 
te quality. 4. Tungstate ofsoda. 5. The Public Library. 


M. H. B. says: I have a little engine witha 
cylinder 3 inches in diameter and 6 inch stroke; ought 
it to take about 20 lbs. of steam torunit? When I take 
hold of the fly wheel, it is about as much as I can do to 
turn it with both hands. The boiler is an upright, 6 feet 
high and 26 inches in diameter, with 22 two inch flues. 
How many horse power would that be? Is it a good 
idea to have nothing but a thin place in the eccentric rod 
to overcome the up and down motion? How long ought 
a boiler and the engine, made as above stated, to last ? 
Answer: The engine is decidedly in need of attention. It 
ought to run, without load, with four or five pounds of 
steam. The eccentric rod is often so made and answers 
very well cn very small engines. A plain boiler, well 
taken care of, should last many years,and the engine 
much longer than the boiler. Some of James Watt's en- 
gines are still at work. 


G. T. R. says: A friend states that an ordi- 
nary wooden pump, placed in a well witha tight oaken 
platform, over which a layer of three feet of yellow clay 
has been tightly tamped, will work perfectly and perma- 
nently. I do not believe it will, as the water is elevated 
by atmospheric pressure, which in this case would be 
partly or wholly removed. Which is right? Answer: 
If the well were made absolutely air tight, the pump 
would not work. We think it probable that,even where 
a.rauged as described, sufficient air would enter the 
well through the surrounding soll or the top to allow 
of its operation. 


C. M. D. asks: Is corn a profitable fuel at 
20 cents a bushel, when wood is $5 per cord, say for a 10 
herse power engine? Answer: It requires about 50 
bushels of corn to weigh as much as a cord of wood; 40 
will weigh as much asa cord of soft pine. The chem- 
ical constituticn of wood and grein is about the same, 
and they therefore should be of about equal heating 
power, pound for pound. We can therefore conclude 
that, if wood is worth $5 per cord, a corresponding 
weight of grain at 20 cents per bushel would cost $8 
er $10. Burn your wood and sell your grain. 


I. W. F. asks: Can you inform me how 
they grind old razors,and what the machinery used is? 
Answer: By means of fine stones, the same as other cut- 
lery. 

C. W. O. says: In your issue of April 19, 
A.M. says: “Iam running a saw mill making 500 revo- 
lutions per minute ;” and after giving size of mandrel, 
kind of box, etc., he goes on to say that “ the box next to 
the saw runs hot in spite of all efforts”; in answer to 
which you give a method of lining a box to prevent said 
heating, namely, by putting oiled paper around the jour- 
nal while pouring off the Babbitt metal. Now as we are 
running quite a number of saws, large and small, I should 
like further light on this subject. We have at presenta 
50 inch saw on a 8 inch mandrel, making 825 revolutions 
per minute,in boxes lined precisely as you advise, in 
which it has been running for several months, during 
which time the box next to the saw has not run cool for 
a single day, though the box on the other end of the 
mandrel, made in the same way, runs very nearly cold. 
The power for driving the saw is obtained by a 12 inch 
belt on a 23 inch pulley at the side of the last named box. 
Now why does the journal at the end next the saw heat, 
and the one on which the weight, caused by the tension 
of the belt, rests run cool? The boxes have been re- 
Mned three or fcur times in two years, and always with 
the same result. The motion is steady for 11 hours per 
day, stopping one heur at noon; and the best of oils are 
used. Answer: Saws unevenly ground or filed out of 
shape are out of balance ; this will cause the box at the 
saw end of the mandrel to heat. When the saw is in the 
cut, there is little or no weight on the lower part of the 
box, unless the belt draws downward; or, in other words, 
when the saw teeth are in the cut, the tendency is to lift 
the mandrel and throw the pressure against the cap or 
upper part of the box; and the pressure of the timber 
against the teeth forces the arbor back against the side 





of the box, so that the pressure of the journal is con 
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stantly changing from one position to another, which | ical in acold climate. 5. The higher the steam pressure, 
tends to heat the box more than if the pressure were in | the greater is the amount of expansion allowable. An 


one direction.—J. E. E, 











8s: I use small malleable iron 
id like to make them bright by rolling 
them in what I callatumbler. I see that others in the 
same business make them very bright ; but I am unable 
to get the same “shine” onthem. Can you tell me how 
to manage it? Answer: Castings are polished by rolling 
them in barrels with plumbago. 


J.J. B. asks us to inform him as to the | 4 
best method of rendering solid a liquid stove polish. P 


Answer : Let it stand in an open vesse] until the liquid | q pump 4% inches diameter has a cross area of plunger 


evaporates. 0 
A. W. G, says: T have a large pile of cin-|® 


der, or scale, such as is usually found in rolling mills. | four plungers, again would require each to have an area 


It comes from under the rolls, and is quite full of small | o 
particles of iron. Would not a magnet be the best way 
to get the iron from the cinder? Where can I obtain a 
cheap magnet? It should be quite broad. Answer: You 
can obtain magnets at toy stores. As to treatment of 
cinder, to separate iron therefrom, read the description 
of the Henderson iron process, heretofore published in 


the ScIENTIFIC AMERICAN. 
1 


A. J. D. says: When a very heavy charge | weight, W, as 5 lbs. is to 4°2426406872 Ibs. Now if a body 
of powder is fired in an ordinary shot gun (very nearly weighing 4 1bs. were acted on by a motive force of 40 
all the gun will stand without exploding), will all the Ibs., the accelerating force would be \ of 40, or 10 Ibs.; 


charge burn, or will part of it be dropped at the muzzle 0 


of the piece without igniting? Answer: If the charge | io91ps., then the accelerating force would be 100-+5=20 
is excessive, a part of the powder will be burned after Ibs.; and so in all cases the accelerating force may be 
leaving the gun. Where the gun is short and the charge found by dividing the motive force by the retarding 
heavy, @ part may even escape unburnt; and, on firing force, it being expressed by P over W. In this problem, 
the gun over asmooth or, particularly,a snowy surface, | tne retarding force would be the greater, and would drag 
the grains may sometimes be seen. The best charge for the other down the plane, were it not that a portion of 
a gun should always be found by trial, and will some- its ferce is expended on the plane, whilst the entire 
times be found to be apparently very small. Excess of force of the motive power is exerted in pulling W up the 
incline. Now the law of mechanics relating to the in- 


powder increases greatly the strain in a gun and its re- 


coil, without any gain. é 


F. A. U. asks: How cana shingle roof be 
kept from leaking around the chimneys and flues, where 
they are on the side of roof, that is, not at the comb? 
Answer: If the chimney is yet to be built, make a pro- 
jection of the brickwork, put on a cant board and cant 
the shingies up under the brick projection. But to re- 
pair a present chimney, use step flashing of painted tin 
or zinc, a piece of the metal under every course of the 
shingles, turned up against the brick and worked into 
the joints of the brick work. Put them in as you would 
a flexible shingle, letting the bottom of the upper one 
cover the top of the lower one, with the wooden shingle 
continued over it to the chimney; but drive no nails 
through the metal except at the top of each piece. Fill 
in the joints of the brick with paint skins or putty, 
where the metal enters them. They will enter on the 
horizontal joints, only, and break down at every piece 
like a flight of steps. This method applies to the sides | ° 
of a chimney, where the roof crosses it at an angle equa! 
to the pitch ; but where, as at ithe top and bottom, the 
roof meets and leaves the chimney on a level line, ordi- 
nary flashing will do, running under the shingles and 
turned up and into the brickwork. If the shingles are i 
canted up against the chimney well on every side,a cap 
flashing will sometimes do, worked into the joints 
of the brickwork, and lying down on the top of the 
shingles. The step flashing is also very good for the 
valleys of a roof. 


f 
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ing the metal, may close up seams and prevent leaks, 
under tests, where cold water might reveal an unclosed 


lap. Hot water will also produce strains due to expan- | On the velocity of a body 
sion waich might not exist where a cold water test was | acted on by a weight on an inclined plane: Cosine 45°— 
adopted, A cold water test we regard, therefore, as the | '7971—force or resistance of any weight on the inclined 
best test of the tightness of a boiler, while hot water | plane. 0°7071x6=—4°2426 Ibs. —the static resistance of 6 
gives us the severest test of its strength to resist the | Ibs. weight, or the amount of 5 Ibs. weight required to 
to balance the same. 5—42426=)°T574 Ibs.—excess of 5 
. _ s. weight, which, if it had nothing but its own iner- 
W. & 8. aay : We intend building a wood = to overcome, would fall 1608°5 feet in ten seconds: 


the usual strains of a boiler in use. 


working manufactory, 50x70 feet, this summer,and putin 


a new boiler, engine,etc. Weare at loss to know just o-t§14 110-75 feet=the answer. 


what to build and buy, and not waste our money. 1. 
The shop will stand on the bank of ariver, and all of the 


foundations will rest on solid rock. We have from 2%] problem: A weight of 5 lbs. draws a weight of 6 Ibs. up 
to 27 feet of water in the spring freshet. We want to | an incline of 45° ; required the distance the 5 Ibs. would 
put the lower floor 27 feet above the bed of the river, | fain 10seconds. Answer: Six pounds on an incline of 
and wish to know how thick the wall ought to be from 45° would be balanced by 4°28 Ibs. hanging vertically, ac- 
the bottom to the first floor (27 feet high) to stand cording to well known laws of inclined planes. There- 
against the high water. We can let the water in or keep fore the weights 5 Ibs.+-6 Ibs.=11 Ibs., are acted on by a 


it out, if we knew what strength *o build in both cases. 
The building will be 3 stories and a half above the first 
floor. 2. In a wall 50 feet long, 27 feet high, which would 
stand the most pressure from water,a certain aumber 
of perch of stone laid regularly, or put in the form of 
buttresses every 8 feet or s0, making the rest of the wall 
proportionately thinner? 3. We put in steam two years 
ago for power and heating; we think that we use more 
fue) under our boiler to heat our building than we form- 
erly did in the air tight coal burning stoves, all the time, 
even when we are not running our engine at all, and 
use live steam. Yet we are told that we can heat by 
steam cheaper than by good stoves and furnaces. We 
want to see it in that light also. Can you put us in the 
way of some satisfactory experience? 4. Does not the 
additional back pressure cost all the difference between 
using exhaust steam for heating instead of live steam? 
We have $ inch pipes in our shop. 5. Three weeks ago 
we read in your paper that steam at 120 was economical. 
One of our boiler makers here thinks that 60 Ibs. gives 
more satisfactory results than when used higher, and it 
will not cost as much to keep the steam up; which is the 
nearest right for a common factory? Our boiler and 
engine are large enough to d> the work at 60 lbs. casily. 
Answers: We should build the wall, ifin stone, of select- 
ed material, paying particular attention to the quality 
of the cement, which should be quite strongly hydraulic, 
and should not attempt to carry sucha head of water. 
To do so, would necessitate building walls of similar 
proportions to those of any otherdam walls. The thick- 
ness of base would be abouti2feet. Allowing the water’ 
to flow inside at high water, the walls need be but litt! 
thicker than ordinarily, if the cement be good: say 
inches. 2. The buttressed wall. But do not reduce th 
thickness to less than the figure just given. In such a 
case as the one under consideration, too great care can 
not possibly be taken, if the pressure of the water is to 
be carried, to get a perfectly sound wall through whic 
or under which, the water cannot find a crack which wil 
allow its entrance. A stream once started through the 
wall may do serious injury when not suspected. 3. Equal- 
lyj efficient and thorough warming of large buildings 
should cost less by steam than by stoves. Is not the 
building more completely and more highly heated than 
before? 4. Yes, ifthe pipe is not made large. We should 
generally anticipate that, unless the area of heating pipe 
were made very great, live steam would be most econom 





Question: A body weighing 5 Ibs. descends vertically, 
and draws a weight of 6 lbs. upa plane whose inclination 
is 45°. How far will the first body descend in 10 seconds? 
In this problem, the motive force is5 Ibs. and the retard- 
ing force is 6 lbs. x ‘7071067812..4°2426406872. Hence the 


hight of the plane to its length. Consequently the re- 
tarding force diminishes as the angle of elevation di- 
minishes, and, in the same proportion, the accelerating 


is to its length as listo the square root of 2. And in 
sine of the angle of elevation is to1. The sine of 45°= 


5 lbs., is to W, 6 Ibs., as “7071067812 is to 1. If, in this pro- 
portion, we multiply together the extremes and means, 
we get 5 Ibs. for the motive force, and 4°2426406872 for the 
retarding force, Hence the accelerating force will be 
found by dividing 5 by 4°2426406872, which gives 1°1785113. 
Had this quotjent been unity, or 1, it would have shown 
that the motive and retarding forces were in equilib- 
rium, and that they would consequently remain at rest. 
But as the motive force exceeds the retarding by the 


rate of motion of the motive force, compared with 
what it would be were it left to fall freely. Now if the 
power, P, were to fall freely without obstruction of any 
kind, it would descend 16°038 feet the first second, and 


be found by multiplying 16°083 by the square of the time 
expressed in seconds. Hence in 10 seconds it would 
descend 100 times 16°083 feet, or 1608'3 feet. But the ac- 
celerating force is only ‘1785113, and consequently it will 
fall only *1785113 of 16-083 feet in the first second, that is 
16°083 x *1785113.—2°8709972 feet. But as gravity acts simi- 

R. H. asks: What is the difference between | larly on the excess of the motive over the retarding 
hydraulic and steam pressure? If there is any, what | force, the law of increase in the acceleration of the de- 
makes it? Answer: There is no difference, so far as | scending motive power will be the same as though it fell 
sumple pressure is concerned. The effect of testing a | freely : and hence the distance fallen through the first 
boiler, with cold water in one case and hot in another, | second, 2°8709972 100 (the square of the time) gives us 
may be quite different, however. Hot water, by expand- | the required answer, namely, 287°1 feet, nearly. 


engine too large for its work is wasteful, but,even in that 
case, high steam throttled down is more economical 
than low, if the boiler, steam pipes and engines are all 
carefully protected against losses of heat by radiation 
and conduction. 


our four hydrauiic pumps have to be bored in order to 
give us the capacity of two more (six instead of four) 
pumps? The outside diameter of pump is 4% inches, 
lameter of plunger, 1% inches, diameter (or bore) of 
ump, 1}§ inches, length of stroke, 8}} inches. Answer: 


f 13% square inches. Six such plungers would have 
combined area of 80 inches, and this, divided among 


f 20 inches. or a diameter of about 5,. 


K. solves E. C. M.’s problem as follows: 


notive force or power, P,is to the retarding force or 


r, were the retarding force 5 Ibs. and the motive force 


lined plane is this: The power is to the weight as the 


orce increases. Now in this case, the hight of the plane 
his and in all cases, the hight is to the length as the 


he square root of 5—°7071067812 ; hence on this plane, P, 


lecimal] *1785118, this decimal will express the relative 


ts total descent in any given number of seconds would 


O..A. B. says, in reply to E. M. C’s question 
escending vertically, being 


but it has to move a mass of 11 Ibs. Hence 16(8'5 


W.R. S. sends a solution of E. C. M.’s 


force of only 5—4°28="72 Ibs. Or ‘72 Ibs. has to move a 
weight 15°28 times heavier than itself, and consequently 
its rate of movement and total fall made in 10 seconds 
would be only ;;.., of its own fall by itself, provided the 
directions were both vertical. A body would fall in 10 
seconds 10?16,', feet=1608} feet, and under above cir- 
cumstances only 1608}-+15°28 = 105°25 feet in the same time. 
But the 6]bs. moves up an incline of 45°, and, according 
to the laws of inclined planes in mechanics, would again 
diminish the fall of the 5 Ibs. in the proportion of 5 to 7, 
nearly; therefore the 5 lbs. would only fall } of 105°25 
feet, or nearly 75°18 feet in 10 seconds. No allowance is 
made for friction. 

V.J. 8. says, in reply to E.C. M., who asked 
for a solution of a problem on the acceleration due toa 
force: I give below the formula required: The accelera- 
tion due to a force is equal to the moving force, divided 
by the mass moved. In the case given, the moving force 
is equal to § sin. 45° and the mass moved is equal to 54-6; 
hence, denoting the acceleration by g’, we have the equation 
g/ =(5+-6 sin. 45°)+(54-6)="7" = "068818. The equation for 
the space passed over by a falling body is s=jgt*, in which 
s=space, g=gravity, and t=time. Applying this formula, 
and substituting, for g=gravity, g’=acceleration, we have 
s= }g/t?="29%"4* x 102 =3-4409 feet. 

J. B. H. says, in answer to A. W. T., who 
asked how to polish walnut wood: Walnut, well sand- 
papered and then varnished with furniture varnish (to 
be bought at any furniture store), has a very elegant ap- 
pearance ; it dries in from 15 to 24 hours. 

A. says, in reply to F. A. 8., who asked how 
to drilla hole in a pane of glass without a diamond: 1 
have done it with a common drill; moistened constantly 
with spirits of turpentine. 

J. E. E. says: On page 406 of your volume 
XVL., there is an article under the head of electrical 
light, which gives an outline of Professor Wheatstone's 
electric machine. Ido not understand how whe horse- 


shoe-shaped soft iron is arranged with the revolving | manufacturers, or where specified articles are to be had, 
helix. The regular electro-magnetic machine is made | also those having goods for sale, or who want to find 
by arranging a permanent magnet in a box with anelec- | partners, should send with their communications an 


tro-magnet or helix, revolving at the poles. This new 


is an object. Can some one give me information on the 
subject? Answer: See our editorial pages of this issue. 


H. B. says, in answer to E. W. H.’s problem: 
A rigid body, A, B, is supposed to be without weight and 
in a state of rest ia epace, uninfluenced by any external 
forces. Required the motion imparted by a given force, 
P, applied at any point, as A, supposing there be no re- 


acted upon by a force, directed towards its center of 
mass, it will attain a progressive motion in the direction 
of the force, which, after the 1mpulse ceases to act, will 
continue in the same direction and with uniform veloct- 
ty, but so that the body will remain parallel to its pri- 
mary position. 2. Ifa couple of forces act upon a body, 
which before was in a state of equilibrium in space, they 
will tend to impart a rotary motion upon it, the axis of 
rotation going through the center of mass. This axis 
will at the same time be right angular to the plane of 
the couple, if the body should happen to be in a running 
balance on this axis. In every other case, the resulting 
rotation will be of a double character, as is that of our 
earth, which revolves on its axis between the two poles, 
while this very axis does not remain parallel, but again 
revolves on an axis, inclined to the former, thus causing 
the polar mutation of the stars. (Being unacquainted 
with astronomical terms, I am not sure whether this 
last phrase expresses "ny meaning, which is, the motion 
of the polar point in the system of stars in a large circle, 
in a period of many centuries). In this latter case, the 
calculation of the rotary velocity, attained by the action 
of a given couple in a given time, is of a most difficult 
nature, while in the first case itis very easy, if the mo- 
mentum of inertia of the body on the axis of rotation is 
known. 8. If the force, F, acts upon the body, B, (see 
engraving) one can im- 
agine two forces F’and 
FY” acting upon the 


B center, C, of the body 

=e in opposite directions, 

KF | » both being equal and 
—_—_——_——_-# a 6 c paralle]) to F. This 


measure can evidently 
| ‘ not affect the result. 
The forces, F and F,”’ 
form a couple, which 
impart te the body a 
rotary motion, while 
the remaining force, F’ 
in the center, produces 
a progressive one. 
Hence the one force, F, 
having the same effect as the three considerea forces 
together, produces a progressiye and a rotating motion, 
the latter of cither asingle or double character. If, in 
the two cases considered under 1 and 3, equal forces act 
for the same length of time, the progressive motion will 
be the same in either case; but the entire inertia impart- 
ed upon the body will be greater in the latter case, be- 
cause the force acts through the space, a c; but in case 1, 
it acted only through the space bc. This difference is 
taken up by the momentum of rotation. If, however, 
in these same cases, the forces act through equal spaces 
before they cease, the progressive motion in the second 
case will be smaller than in the first one,in the same 
ratioasbcistoac. The comparative results will be 
similar if the forces act till the points of application 
havea given velocity. A specific calculation in any one 
given case requires knowledge of the dynamics of forces 
in relation to the momentum of inertia. 








MINERALS.—Specimens have been received 
from the following correspondents, and ex- 
amined with the results stated : 
R. D. M.—It is tin. We should be glad to see a speci- 
men of the ore which yields it. 
8. E.—The rock fs limestone, and the minute “ golden” 
particles are iron pyrites. 
8. L.—It is avery pure galena, or lead ore. 
W.A. L.—Iron pyrites. 
J.H. P.—It is pure galena, (lead ore) and probably 
came from the veins once worked at Martinsburgh. 
G. C. W.—It is of no value ; it consists of minute crys- 
tals of pyrites. 
H. P. 1.—It is plastic clay—ferruginous and blue. We 
are not aware that it is put to any special use in this 
country. It is unusually rich in iron. 
F.C. H —They are specimens of chalcedonic quartz, 
not hard enough for watch jewels. 
8. B. D.—It is galena, the rich ore of lead, ina vein of 
calcite. 
J.8. G.—The specimen is too minute for determina- 
tion, but it resembles zinc blende. 
T. P. Y.—The specimen contains galena, but not toany 
workable amount. 
J.1. J.—The specimens are brown and yellow ocher, or 
oxide of iron, frequently used for rough painting. 
J. A. H.—The brilliant “ metal” in the clay is iron py- 
rites, and valueless. 


COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN 
acknowledges, with much pleasure, the re- 
ceipt of original papers and contributions 
upon the following subjects: 
On the Million Dollar Telescope. By D., 
by J. E. E., by B. F.,and by 8. H. M., Jr. 
On Exhibiting the Carbon Poles. By 
T. W. D. 
On the Wreck of the Atlantic. By E.W. F. 
On the ScrENTIFIC AMERICAN. By J.B.C. 
On the Spanish Inquisition. By H. G. 
On Searching for Metals. By C. G. 
On Transportation of Produce. By §. 8. 
On Worm Eggsin Apple Trees. By J.J.W. 
On a Cure for Girdled Trees. By A. D. 
On Power Transmitted by Belts. By A.M. 8. 
On Tannate of Soda. By J.G. R. 
On Turning Leaves of Books. By J.W. K. 
Also enquiries from the following : 
A.F. W.—J. & M.—J. H. H.—C. W. 8.—F. F. F.—A. A. 
—W. B. W.—A. M. 8.—8. F. 8.—M. E. H.—E. A. F. F.— 
A.M. D.—8. D.—W. H. W.—0.8.—8. B. E.—R. H. E.— 
A. R.—C. R.—H. P.—J. W. 8.—W. G. B. 
Correspondents who write to ask the address of certain 


amount sufficient to cover the cost of publication under 





machine by Professor Wheatstone dispenses with ‘he | the head of “ Business and Personal,” which is specially 
permanent magnet, which is a great thing when expense devoted to such enquirice. 
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FOR WHICH 


M. F. asks: How much larger will each of | sistance of the air. 1. If a rigid body at rest in space is Letters Patent of the United States 


WERE GRANTED FOR THE WEEK ENDING 


April 15, 1878, 


AND EACH BEARING THAT DATE. 


(Those marked (r) are reissued patents.]} 








Air motor, compressed, H. Bushnell. ............... 
Animal matter, deodorizing, E. C, C. Stanford,... 187,909 
Awning, G. W. Gerau........ 
Basket, grain, H. C. Jones, 
Basket, grain, H. C. Jones,........ 












Basket and bird cage, 8. Vanstone,............0-005 137,98) 
Bod bottom, C. Gemas,.........ccercrerrosacsesccccees 187,90) 
Bedstead, invalid, O.G. Cosby. 137,828 
Bee hive, 8. T. Davis.. 187,881 
Bee hive, C. Finn....... 157,884 
Biscuits, sweet, H. Bvem, ...........5.cceseeseeeeevee 137,766 
Boller tube scraper, J.B. Christoffel................ 187,826 
Boller, wash, J. Davie (6). ......c0.sccceccesesevecee 5,80 
Boller, wash, W. Bamer............cscsescscecccsevecs 137,98 
Boller incrustation compound, J.J. Lavo......... 187,935 
Boller manhole lid, R. Tippett 

Bolt, door, A. G. Hofetatees ......c0sccccccsorcccoeses 





Bolt for doors, etc., J. 8. R. Wright................. 187,004 
Bolt and rod cutter, 8. H. Prestom.,...............65 
BOE, GB. G BiBivciccccvscnnvecs tthe ssdetidettaiest 
Boot and shoe last, W. H. Rounds... 
Boring blind stiles, L. G. Kirkham 
































Bottle stopper, smelling, Marble & Glidden....... 137,988 
Bottles, ctc., closing, J. Matthews.................. 197, M41 
Bread raising apparatus, J. Sutton................. 197,074 
Bridle bit, C. L. Gilkinger. ...............cscceccues . 197,018 
Broom protector, G. Hunt, ............cccccesaeeeees 187,774 
aa, Gott, BD, Ts. no'ncctevede das ocbvenb debbeakie 187,905 
Burner, gas, I, W. Shaler...............sseceeeeseess 187,006 
Burnishing tool, M. J. Ferren.............cesseceees 197,908 
Butter package, J. AMGTOWS.... «1.66.6. .c0esceeees 187,988 
Dutton, MM. P. CATPORter isc ccciccs cocsdvcocccocces 87,824 
Car axle, railroad, T.C. Theaker,................... 13ST 
Car, convertible, W. Worsley. ................ceeeees 137,871 
Car coupling, D. ©. Pem@er.......sccccccsccccccccscce 187 860 
Carepring, C. W. Baladee (T)............cccccceceees 5,359 
Car, dumping, H. J. Peters. .........c.cccccccccccecs 187,862 
Car driving gear, J. D. Hinckley.................... 187,922 
Oar Gingie Hee, J. WEIS... cc secccccscvescscoccsocecs 187,990 
Carriage, L. Glesenkamp. ...........0.ssssseccecesses 137,914 
Carriage axles, turning, H. E. Forrest.............. 197,768 
Cart loading apparatus, B. G. Fitghugh............. 137,768 
Carving machine, H. Grubenbecher................ 137,887 
Cigars, cutting and perforating, J., T., & A. Levy. 187,850 
Cloth measuring register, 8. Crocker............... 137,849 
Coal dust fuel, A. Bermey..............0ccccceccceees 187,820 
Coffee roaster, J. Hart... ...cccccccsccscccccsccecees 187,839 
Cetin Randle, J.B. WA. .scevcccccsiccecccecccocccess 137,958 
Collar button or stud, J. 1. Waddell.,............... 187.807 
Cooking apparatus, C. Hood................ccceeces 187,843 
Cooler, refrigerator water, T.Smith................ 137 867 
Corn husking glove, P. N. Harts................... 187,918 
Corn husking thimble, Gash & Owens.............. 197,771 
Corn sheller, Hollen & Holland..................... 137,842 
Corn sheller, R. M. MeoGrath.........sccccccosscesees 197,942 
Corpse case, J. 8. Waterman (P).............000000. 5,355 
Careeh, 1S, GUM. 05 ivicivincictloviesbevideessdaeveines * 197,898 
CSCUEE, A, Bi. WORED, ovcccovdsevigdicswecsscssécdvetoc 137,985 
Cotton cultivator, C, F. Reamis................c0005 137,959 
Cotton stalk knocker, M. M. Carruth.............. 187,82 
Cuma, D BORG oc osiccccnccncescedsbiocs ° - 187,868 
Cranks, apparatus for heating, J. Miller 187,044 
Crayon holder, A. F. Howard, ...........6.ccsscseees 187,844 
Cut, COORG, Ee. Th. Fic cceccccccescobbccnsescess 181,907 
Cammarata. 6. WE. ROR cs0s cossvce vdcctdddsesbedessrses 137,988 
Cultivator, A. Leomerd..c.....cccescersccccvccesscs 187,782 
Desk and seat, school, J. B. Sherwood,............ 187,866 
Die rolling machine, H, Waters...................s. 137,984 
Digger, potato, D. M. & G. E. King.................. 137,951 
Distilling turpentine, A. K. Lee (r)...........0s0005 5,851 
Door plate and letter chute, B. Morningstar....... 137,046 
Dovetailing machine, T. Cullen................ «++ 187,880 
SE, GONE, Gs Th BRD GID sh ve ccecctcsocdevsassassoncie 137,788 
Drawers supporter, k. R. Cleaveland............... 187,761. 
Dress pattern, E. P. Bmith. ........scsececcscsesees . 191,967 
Dae, Grete, &. Fs av nccocosocsabeeceovielsssinns 137,929 
Duster, broom corn, J. L. Stranahan............... 197,805 
Reg carrier, EB. L. Muchler........scccoccsccsesescccccce 137,791 
Electrical connecting post, T. Wishart. 187,810 
Elevator, J. F. Marah..........0-ceesseeees 137,940 
Elevator, W. A. MOPrisOR.......cccccsccscccsececoves 197,789 
Engine, hydrodynamic, W. Burnett................. 137,759 
Engine, motor, T. D. Richardson...................+ 137,565 
Engine, oscillating steam, A. Nittinger, Jr., (r)... 5,858 
Engine piston valve, steam,G. M. Weinman....... 137,986 
Engine, rotary steam, L. F. Parker...........+..... 131,7% 
Exercising machine, §.M. Barnett.................. 197,876 
Fan, automatic, H. T. MeCormick.................. 137,785 
PaRSSS, TH, Ver Wie occasevcccesvccoccescccevcosacns sod 137,981 
Felly, Perry & Mathews, ....ccccccccccoccscecscvceces 87,955 
Fence, portable, A. W. Olds 137,949 
File, paper, C. D. Lindsey........-....+++ eee HM 
Filter for cane Juice, oll, etc., A. K. Lee........... 197,849 
Fire arm, breech loadiag, A. E.and P. J. Jarre... 137,927 
Fire arm, revolving, O. A. Smith............ceeee0s 137,968 
Fire arm hook attachment, I. Merrill.... «+» 187,786 
Fire arm swivel loop, E. Whitney, Jr.. -++ 197,999 
Fire extinguisher, C. A. Cox...... boswecueesoeceons 197,895 
Fire place grate, J.M. Woodcock.............. oo» 187,998 
Fishing torch, 8. Bartholomew... 181, 877 
Filu*ing tron, J. Hewitt, (1).......c.scececscsceeseen 5,258 
Fruit press, O. Metcalf........ ccvcecoesedtoss () MRE 
Furnace, blast, J. G. Blunt... .........-ceseecsscveeee 187,884 
Furnace, gas retort, W. C. Wrem.............s0s000s 197 ll 
Furnace, hot air, J. D. Hall..........ssscscseseeveess 137,338 
Furnace, hot air, B. C. SAYTC........cccccccceccenees 187,800 
Gang plank, F. G. Jonnaom. ...........cccscecseseees 187,776 
Gas retort compound, Kreischer & Tartiere....... 197,904 
Gate, automatic, G. B. Stevenson..,................. Wie 
Generator, steam, D. Parsell............0.sese0e0s . 187,955 
Glove, gauntlet, I. B. Whipple. ........6.ecseeees- . 137,988 
Gann, GS. B, Paldets..civdeseocsess cackevbiedvetiicece 137,835 
GoD WERE s De Wee Maine cnncesnadeteseovescc:ss . 197,921 
Harness clasp, M. A. Pem,...........00-00ccceeeeesene 137.4 
Harness trimming, rubber, A. Albright............ 137878 
SON, Bi By, Bieta rdpdiedcccccccseccccesenetinn 187,926 
Harvester, G. W. N. Yost..... peecccescoceescanesbaies 187,812 
Marvester, G. W. Te. TOG. ioc ccccccccccccoscteccses . 918 
Harvester, G. W. N. Yost......... > swcdsosegtne conve 197,814 
Harvester, G. W. N. Yost............sescesees vevekie 137,815 
Harvester seat, G. W. N. Yoat........sccccsserseses 137,816 
Hasp, trank, C. Liebrich, (r)...........sscseeseeesee $,358 
Heater and filter, W. T. Bate... .......0....ccccscves 187 878 
SR, Hrs We Els BONG <0 cbc cnccccarddobesccncdiniice 131,972 
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Hinge, spring, J. Palmer...........cerseseeesereseees 
Hobby horse, J. A. Crandall........ 
Hoe, H. R. Barnes...........++++«. 
Horse collar, E. Batwrll.......... 
Horseshoe, M. C. Clark 
Horseshoe attachment, P. H. O’Neill.............. 
Horseshoe calk, grinding, J. Little...............++ 
Horseshoe nails, making, H. D. Cowles 
Horseshoe swage, Hofstatter & Shaw... 
Hose holder, garden, H. C. Smith 
Hose and pipe coupling, T. E. Button 
Hose pipe nozzle, Berryman & Wakefield 
Houses, construction of, D. L. Emerson...... 














Jelly glass, W. Doyle, (r) 
Jelly glass, T. A. Zellers.. 
Knitting machine weight hook, C. H. Koegel..... 
Ladder, extension, W.O’Connor............. os 

Lathe chuck, magnetic, J. A. Jaques et ai... 
Leather, cutting. N. Paquette................ 
Loom, J. C. Duckworth... ........ceeesse0+- 
Loom picking mechanism, L. E. Ross..... 
Loom shedding mechantem, J. Lomas............. 
Lumber tonguing and grooving, D. Perrin......... 
Matches, making, O. H. Hicks............0...c0000 
Meat or fruit press, L. 8. Starrett.................- 
Mechanical movement, E. C. Hopping.. 
Mill, starch, C. Gilbert....... 
Milstone picks, stock for, F. Tramp............... 
Mold for casting molds, J.S. Eliott 
Mortising inachine, G. F. Outten 
Motive power, G. Meyer... .......--4+.seeseceseeeeeee 





EXTENSIONS GRANTED, 


23,650.—BorLeR FURNACE.—J. Amory. 
23,665.—Cooxine Raner.—B. W. Dunklee. 
23,703.—Makine DRaIn Pipes.—B. 8. & M. R. Pierce. 
23,707.—HaRvesTer.—S. Ray & M.R. Shalters. (A) 
28,707.--H ARVESTER.—S. Ray & M. R.Shalters. (C) 
23,716.—Srove.—S. B. Sexton. 

23,716.—HzaTine Steve.—S. B. Sexton. 
23,735.—SzaMING MacaiInze.—J. Wilson, et ai. 
23,736.—CoRRUGATING METAL.—J. Wilson, et ai. 


DISCLAIMERS. 


28,716.—STrovz.—S. B. Sexton, Baltimore, Md. 
23,716. —Stove.-—S, B. Sexton, Baltimore, Md. 





DESIGNS PATENTED. 


6,586.—Par.or Stove.—W. Doyle, Albany, N. Y. 
6,587.—GLass DisHEs, ETC.—J. Hobbs, Bellaire, Ohio. 
6,588.—Carprt.—A. Heald, Philadelphia, Pa. 
6,589.—Bap@n.—H. A. Oesterle, Philadelphia, Pa. 

6,590 & 6,591.—Carpets.—J. Powell, Kidderminster, Eng. 
6,592. —Corrin HanNDLE.—J.S. Ray,East Haddam, Conn. 
6,598.—CARRIAGE MOUNTINGS.—A. Searls, Newark, N. J. 


TRADE MARKS REGISTERED. 


1,211.—FRILLINGS,ETC.—F .Browett & Co.,Coventry,Eng. 

1,212.—LvuBRicator.—Gerdom, Cook & Co., N.Y. city. 

1,213.—Corn MEaL.—Kipe & Townsend, Chadd’s Ford,Pa. 

1,214& 1,215.—LinIMENTS.—Merchant's Gargling O11 Co., 
Lockport, N. Y. 

1,216.—P1Lz Remepy.—J. P. Miller, Baltimore, Md. 

1,217.—PRinTs.—J. R. Osgood & Co., Boston, Masa, 








Mowing machine, G. W. N. Yost......-..---.-.eseee 4 
Music ieaf turner, A. Rosenfield 
Nail extractor, Moreland & Blocher 
Wet tock, M. HRY Os.....cccccccccscccccccccccsecvccces 
Nut threading machine, O.P. & L. W. Briggs...... 





137,757 
Oli cloth, printing, C. Rominel............-.--..000+ 187,962 
Otl, composition paint, J. McCafferty... . 


Oven, baker's, C. Robbins.............. 
Packing, piston rod, T. Lerd 
Paper cutting machine, Hazietine & Park......... 
Paper, safety, J. Jameson... ......ee.cececeeeeeeees 
Pavement, wood, H. M. Siow 
Pen and pencil case, F. Edgell 











SCHEDULE OF PATENT FEES: - 


PS Ae ee nee oe «+010 
SU BPO cdc ccctvcncsereccsecccvedenesd.tnt $25 
On filing each application fora Patent (17 years)...@15 


On teeaing each original Patent............... somtioked $20 
On appeal to Examiners-in-Chief................ oa 
On appeal to Commissioner of Patents ee 
On application for Reissue...............sccecesseeeess 
On application for Extension of Patent............... 
On granting the Extensicn................. epee e 
On filing @ Disclaimer................eececeeeeees 





Photographic skylight, C, D. Mosher.............. 137,790 On an application for Design (8% years). “ane 
Pigeon hole, Clements & Fowler...........-.++++++ oe On an applicstion for De amt $18 


Pipe, cement lined, M. Stephens.............-.+++++ 
Piow, TF. Le. COCRGR.......cccccccerccccccsevccescrcers 

Plow, R. B. Ground 
Plow, Stockstill & Kutz....... 
Plow, wheel, W. P. Sweeny... 
Pruning shears, FP. Broadbooks 
Puiverizer, land, T. R. Denby 








Pump and condenser, steam, E. Reese....,........ 187,796 
Rack, towel, J. Reardean...........-....sseeeseee 137,960 
Rack, towe) and clothes, L. M. Fitch.............-. 137,904 
Rake, revolring horse, W. Wells............-e0++++ 137,987 


Ratiroad signal, R. Wallker..............--secccseeees 
Ratiroad frog, G. W. Billings ° 
Railroad rail joint, Anthony & Seabert............ 





Rifie, scythe, W. H. Daniels... ............seesseeeesee 137,763 
Sad iron, Vaughn & Blaney pra «++ 197,982 
Sash fastener, G. W.Bishop............-.ssseseecees 137,888 
Sash weight, P. ASNEM.............0-esecccerereeeeee 137,753 
Saw handi«, cross cut, W. EB. .ravis..........-0.+++ 133,98 
Saw set, J. Begble....... 2.1.00. ceeseneeceecerecnsees 137,756 
Saw swage, W. Ferguson...........-.ceeecseeeneees 137,767 
Sawing machine, 0. W. Brock....... ...<.--+-eenerss 137,758 
Screw, binding, F. Shurd..........-+-<0++se-0e poveses 131,801 


Seams, forming turned, 8. W.Shorey.... 
Separator and drill, P. D. Shepherd........... 
Sewing machine stand, R. M. Wanzer...... 
Sewing machine thread cutter, F. V. Oburg 
Sheet metal vessel, J. G. L. Bcettcher.............. 
Sheet metal wares, handle for, J. W. Lamb 
Shoe pegging and trimming machine, R.E.Draper 137,579 
Shutters, A. Clark 
Blvve, four, J. T. Foster.......... 
Skate, J. T. Larkin 
Sky light, metallic, G. E. Dayton 
Sleigh rave and fender, 3. M. Stewart 
Smoothing and fluting tron, J. Hi-witt (r)....... ° 
Sofas, etc., bottom for, 1. Mason 
Soldering machine, W. D. Brooks 
Spinning jock, self-acting, J.E. Knight 
Spring, door and gate, J, T. Foster.............++++- 137 
Spring, vehicle torsion, R. Dudiley........ 
Starch, manufacture of, C. Gilbert 
Steel, manufacture of, J. G. Blunt...... 
Stilt, G. J. Stevens.........cerereesecseee 
Stone, artificial, A. 
Stone crusher, H. R. Marsden. . 
Stove, coal, Hl. Meidinger....... 
Stove dome, A. Taylor. ...........-++.+- 
Stove, heating, Akers & Johnson 
Stove pipe, L. Jurgens...........++-+.-+ 
Stove, tinner's,C. A. Buttles............. 
Table, dining, A. Land............0+0+0- 
Table, extension, E. Hambajer. ’ 
Table leaf support, H. Inshof.............. 
Thrashing machine,C. M. Powers 
Thrasaing machine, A. Wemple........ 
Tire tightener, W. D. G. Quigiley........ 
Tebecco plant cutter, J. WN. Cady.............-0+++ 
Torpedo for of} wells, A. Hamar...........-.++.++++ 
Trap, animal cage, 5. W. Rice........... 
Trap, fish,C. EB. Ketcham................ 
Trap for bedsteads, bed bug, C. Legab.. 
Trimming, W. Murray... ........0--e0s00+ 
Trimming, W. 
Tube sockets, bending, W. L. Newsham.......... 
Tubing, sheet metal,S. RB. Wilmot................. 
Tubing, sheet metal, 8. R. Wilmot...... ..... etvond 
Turn table, A. P. Boller. .........--+sescsscesceoseces 
Valeanizing rubber coated articies, A. Albright.. 
Wagon, road, C. W. Saladee............. 
Washboard and rubber, C. Krebs........ 
Water clevator, J. A. Ayres 
Water wheel gate, J. M. Burghardt..... 
Water wheel, turbine, J. C. Green 
Whip socket, L. D. Bemmer.........-...-.cccsseeveses 





















Winding wads, machine for, A.C. Hobbs. + 191,773 
Windmill, W. D. Nichols.............cccceccecsssses 187,793 
Windmill, W. 1. Tustin (0)..........0.ccccecceccceess 5.254 
Window frame and sash, J. McNamee.............. 197,943 
Wrench, screw, D. Frank. .........ccevececsecesesees 197,908 
Wrench, ratiroad track, P. L. Gibbs................ 137,910 


APPLICATIONS FOR EXTENSIONS. 


Applicatiens have Deen duly filed, and are now pending, 
for the extension of the following Letters Patent. Hear- 
ings upon the respeetive applications sre appointed for 
the days hereinafter mentioned: 


24,898.—PoMpPine Enoine.—h. R. Worthington. July 2. 
24,568.—Sz wine Macutne.—E. A. Goodes et ai. duly 9. 
24,911.—JoumNAL Box.—J.A. Montgomery. July 16, 
24,968.—F Louk Packgr.—8. faggart. {July 16. 








TWENTY-SIX years they have acted as 
Publishers of the SclfNTIFIC AMERICAN. They stand at 
the head fn this class of business ; and their large corps 
of assistants, mostly selected from the ranks of the 
Patent Office: men capable of rendering the best service 


On an application for Design (14 years) 


VALUE OF PATENTS 


And How to Obtain Them. 
Practical Hints to Inventors 


ROBABLY 10 investraent of a small sum 
of money brings a greater return than the 
expense incurred in obtaining a patent even 
when the :nvention is butasmallone. Large 
inventions are found to pay correspondingly 
well. The names of Blanchard, Morse, Bige- 
low, Colt, Ericsson, Howe, McCormick, Hoe 
and others, who have amassed immense for- 
tunes from their inventions, are well known. 
And there are thousands of ethers who have 
realized large sums from their patents. 

More than Firry THovsanp inventors have availed 











themselves of the services of Munn & Co. during the 


of an insufficient or defective specification, the original 
patent is invalid, provided the error has arisen from in- 
advertence, accident, or mistake, without any fraudu- 
lent or deceptive intention. 

A patentee may, at his option, have in his reissue a 
separate patent for each distinct part of the invention 
comprehended in his original application by paying the 
required fee in each case, and complying with the other 
requirements of the law, as in original applications. 
Address Munn & Co., 87 Park Row, New York, for full 
particulars. 


Value of Extended Patents. 


Did patentees realize the fact that their inventions are 
likely to be more productive of profit during the seven 
years of extension than the first full term for which their 
patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prior 
to 1861 may be extended for seven years, for the benefit 
of the inventor, or of his heirs in case of the decease of 
fomer, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended 
time inures to the benefit of the inventor, the assignees 
under the first term having no rights under the extension 
except by special agreement. The Government fee for 
an extension is $100, and it is necessary that good profes- 
sional service be obtaineu to conduct the business before 
the Patent Office. Full information as to extensions 
may be had by addressing Munn & Co., 87 Park Row,New 
York. 


Caveats, 


Persons desiring to file a caveat can have the papers 
prepared in the shortest time, by sending a sketch and 
description of the invention. The Government fee for 
a caveat is $10. A pamphlet of advice regarding applica- 
tions for patents and caveats is furnished gratis, on ap- 
plication by mall, Address Munn & Co.,37 Park Row, 
New York 

Design Patents. 


Foreign designers and manufacturers, who send goods 
to this country, may secure patents here upon theirnew 
patterns, and thus prevent others from fabricating or 
selling the same goods in this market. 

A patent for a design may be granted to any person, 
whether citizen or alien, for any new and original design 
for a manufacture, bust,statue, alto relievo, or bas reliet, 
any new and original design for the printing of woolen, 
silk,cotton, or other fabrics,any new and original im- 
pression, ornament, pattern, vrint, or picture, to be 
printed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

Design patents are equally as important to citizens as 
to foreigners. For full particulars send for pamphlet to 
Munn & Co., 37 Park Row, New York. 


Trademarks. 


Any person or firm domiciled in the United States, or 
any firm or corporation residing in any foreign country 
where similar privileges are extended tocitizens of the 
United States, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this 
country, and equally so to foreigners. For full particu- 
arsaddress Munn & Co., 87 Park Row, New York. 


Canadian Patents. 
On the first of September, 1872, the new patent law of 
Canada went into force, and patents are now ¢ d 
citizens of the United States on the same favorable terms 
as to citizens of the Dominion. 
In order to apply for a patent In Canada, the applicant 
mnst furnish a model, specification and duplicate draw- 
ings, substantially the same as in applying for an Amert- 
can patent. 
The patent may be taken out either for five years (gov- 
ernment fee $20), or for ten years (government fee $40) 
or for fifteen years (government fee $60). The five and 
ten year patents may be extended to the term of fifteen 
years. The formalities for extension are simple and not 








8 and 


to the inventer, from the experience practically obtained 
while examiners in the Patent Office: enables Munn & 
Co. to do everything appertaining to patents BETTER 


and CHEAPER than any other reliable agency. 


HOWTO 4 aan 
OBTAIN exe 


ry letter, describing some invention which comes to this 
office. A positive answer can only be had by presenting 
& complete application for a patent to the Commissioner 
of Patents. An application consists of a Model, Draw- 
ings, Petition, Oath, and full Specification. Various 
official rules and formalities must also be observed. The 
efforts of the inventor to do all this business himself are 
generally without success. After great perplexity and 
delay, he is usually glad to seek the aid of persons expe- 
rienced in patent business, and have all the work done 
over again. The best plan is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the inventor may safely confide his ideas to them; 
they will advise whether the improvement is probably 
patentable, and will give him all the directions needful 
to protect his rights. 


How Can I Best Secure My Invention? 

This is an inquiry which one inventor naturally asks 
another, who has had some experience in obtaining pat- 
ents. His answer generally is as follows, and correct : 

Construct a neat model, not over a foot in any dimen- 
sion—smaller if possible—and send by express, prepaid, 
addressed to Munw & Co., 37 Park Row, together with a 
description of its operation and merits. On receipt 
thereot, they will examine the invention carefully, and 
advise you as to its patentability, free of charge. Or, if 
you have not time, or the means at hand, to construct a 
model, make as good a pen and ink sketch of the im- 
provement as possible and send by mail. An answer as 
to the prospect of # patent will be received, usually, by 
return of mail. It is sometimes best to have a search 
made at the Patent Office; such a measure often saves 
the cost of an application for a patent. 


Preliminary Examination. 

In order to have such search, make out a written de- 
scription of the invention, in your own words, and a 
pencil, or pen and ink, sketch. Send these, with the fee 
of $5, by mail, addressed to Munn & Co., 37 Park Row, 
and in due time you will receive an acknowledgment 
thereof, followed by a written report in regard to the 
patentability of your improvement. This special search 
is made with great care, among the models and patents 
at Washington, to ascertain whether the improvement 
presented is patentabie. 

Reissues, 

A reissue is granted to the original patentee, his heirs, 

or the assignees of the entire interest, when, by reason 


Amerivan inventions, even if already patentedin this 
country, can be patented in Canada provided the Ameri- 
can patent is not more than one year old. 

All persons who desire to take out patents in Canada 
are requested to communicate with MuNnN & Co., 7 Park 
Row, New York, who will give prompt attention to the 
business and furnish full instruction. 


Foreign Patents. 


The population of Great Britain is 31,000,000; of France, 
87,000,000; Belgium, 5,000,000; Austria, 36,000,000; Prussia, 
40,000,000,and Russia, 70,000,000. Patents may be securea by 
American citizens in all of these countries. Now is the 
time, when business is dull at home, to take advantage of 
these immense foreign fields. Mechanical improv 

of all kinds are always in demand in Europe. There will 
never be a better time than the present to take patents 
abroad. We have reliable bust tions with the 
principal capitals of Europe. A large share of all the 
patents secured in foreign countries by Americans are 
obtained through our Agency. Address Munn & Co., 37 
Park Row, New York. Circulars with full information 
on foreign patents, furnished free. 


Rejected Cases. 

Rejected cases, or defective papers, remodeled for 
parties who have made applications for themselves, or 
through otheragents. Termsmoderate. Address MunN 
& Co., stating particulars. 


Copies of Patents. 


Persons desiring any patent issued from 1836 to Novem 
ber 26, 1867, can be supplied with official copies at a reas- 
onable cost, the price depending upon the extent of draw- 
ings and length of specification. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be ha@ by remitting to this of- 
fice $1. 

Acopy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention,and 
date of patent. Address Munn & Co., Patent Solicitors 
87 Park Row, New York. 

Mouwn & Co. will be happy to see inventorsin person, 
at their office, or to advise them by letter. Inall cases, 
they may expect an honest opinion. For such consulta- 
tions, opinions, and advice, no charge is made. Write 
plain ; do not use pencil or pale ink; be brief. 


All business committed to our care, and all consulta- 
tions, are kept secret and strictly 

In all matters pertaining to patents, such as conductizg 
interferences, procuring extensions, drawing assign- 
ments, examinations into the validity of patents, etc., 
special care and attention isgiven. For information and 
for par:hlets of instruction and advice 

Address 








MUNN & ©O., 
PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Row, New York. 
OFFICE IN WASHINGTON—Corner F and 7th 
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RATES OF ADVERTISING. 
Back Page «- - = = «= = = $1,002 line. 
Inside Page « - = «= = « 75 cents a line. 


Engravings may head advertisements ut the same ratep? 
line, by measurement, as the letter-press. 














a Oo 
We will pay all Agents $40 weet oe casu who will 
engage with us AT ONCE. verythin, ued and 
f szpensee J paid. Address A. COULT & CO., Char. 





FOURTH 
CINCINNATI 


Industrial Exposition 


1873. 


OPENS SEPT. 3, CLOSES OCT. 4, 1873. 





PROPOSALS for ENGINES and BOILERS. 


_rnoweeane will be received, till June ist, from Steam 
Engine Manufacturers, .or the supply for use during the 
Exposition, of 


FOUR FIRST CLASS STEAM Searem, 


to furnish power for y in h to be 
not less than #2 inches in diaineter my t eylinder, The 
prominent display of the Engines is regarded as full com- 

nsation for the use of the same, and the contracts will 

awarded to bidders offering the mest favorable terms 
as to freight, S, coms ¢ — ——- ng. 

PRopos. received, also, for the eu 
BOILERS {for the same length of time) ha ving te tee os 
aggregate horse power. 


Address FRANK MILLAWARD, 
Machinery Department. 


How'lo Paint 


A New Work by a Practical Paint 
for the use of Pameers, ‘Tradesmen, M Lew my 
Merchants, and as a Guide to the Professiona’ 


hf 











Painter. ‘Containing a plain Common-se 
———- of the Me thods employed by Painters 
oy Fateh satisfactory results in Plain and Fan- 
‘ainting of every Description, including Gild- 


ng, Stainin Lo Marbling, Var- 
Bie Fthac toate Ss scat 
D ‘0 pe 
mpi ctions fo inte ahd plying al 
n ‘ancy clot mal re 1, 
This Work should be ‘in th he basa pais 8 
Farmer or other person ha’ Painting to do. 
It will save Ten Times its Cost in a single 
season, as it virtually makes ** EVERY mas 
HIS OWN PAINTER,” Address S 
WELLS, Publisher, 389 Broadway, New York, 
State in what paper you saw this advertisement. 
@ CARRIAGE PatnTER’s MANUAL. Illustrated. $1. 
Send Stamp for New ILLustRaTED CATALOGUE. 
Agents wanted. 














CAPITALIOTS wishing | to invest in 


rt. Seming Saas portunity is 
now offe to purchase toc now Ly Forgan nized business 
with fa ying = = lsognan, & c¢.,and machinery capable of 
making ten 4 machines a year of the best shut- 
= 4 ~} no made. Lane ae can be removed 
te wy, lace that purchase y desire. Address 

. H. RICHARDS, Box 1640, Philadelphia Post Offie. 


AND hee RATENZ T ; AG AZINE, RECORD 


Monthly, pt ay Sy ly Sha Dia- 
invention ntented in Canad‘ durin 
the Canadian Patent Office and pub- 

Base and selected articles on 
every x Mechanics and Manufac- 
tures, rofusels illustrated. athe wh- 4 Ls ye | a hand- 
some o 7 let of 60 to 80 pages m: thly, and a vol- 
8H pages annually. Inva nable t to inventors, me- 





The G4) 


Publishe 
gram of a. 

oath, faratsh ed b 

lished ciall. iy 


ume of 
chanics, manofacturers, a: tects, builders, chemists 
and others. Two Dollars, U. 8. currency, payable in ad- 


ban wh a one ear’s subscription, ineludin 
= | pe annum. Inventors an 
one vin r- this magazine the hag? | 

verenes. | L low, Lat Ae cts. pot og line, and 
U. 8. currency, per inch insertion, 
Hurraitons of Snoareat inventions 1 inserted at gpecial 
rates ontract. “Scientific American” of April 
19th, cpenking of this yablication, says: * A new publica- 
tion, under goes + 25 has been recently commenced 

at» Montreal. ¢ Canada by the well known publisher, Mr. 


ny J i official list of ali 

ae ave An 5 m Ca nada, with claims and reduced 

patent ms of the drawings. * Sided t to this isia de ment 

of  eriecellaneous information, containin, spestyetions 
of recent interesting discoveries, general scientific 

news, &c. The whole forms a valuable publication, 

which reflects the highest credit upon its enterprising 

pebiener pad deserves success.” 
a roar with $2 for one year’s fretnealon 
to GhO £ E. DESBARATS, Publisher, Montreal, Ca. 


manufac- 
best medium for 





OFFICE OF THE 


UNITED STATES 


CENTENNIAL COMMISSION, 
No. 904 Walnut Street, 
Philadelphia, April, 1873. 


PROPOSALS FOR PLANS 


FOR THE 
CENTENNIAL ANNIVERSARY BUILDINGS. 


ey GINEERS, and others, are say invi- 
ted to offer preliminary sketches or desi, eons S ‘or = 
buildi map te to be erec formenns Park, Philadelphia. 
for th nternational sf Sexhibition tn 1876. 
SPECIFICATIONS and —_- documents prepared for 
those desiring to compete for the design, 


together with information as to the Sums to be paid for 
the plans which may be selected, 


= be Seratpot on application to Lewis Waln Smith, 
foes <= pos tennial Commission, No. 904 Walnut 
t, 


All plans aoe be placed in the hands of the Secretary 
of the Commissi 


BEFORE NOON ON THE FIFTEENTH DAY OF 


JULY, 1878 
ich time no designs will be received. 
By direction of the Committee on Plans and Archi- 





A. T. GOSHORN, Chairman. 
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BAIRD’S 


400 


FOR PRACTICAL MEN. 


_—0—_— 


ROSELEUR’S 
Galvanoplastic | 


Manipulations. 


Galvanoplastic Mafipulations: A Practical 
Guide for the Gold and Silver Electroplater and the 
Galvanoplastic Operator, with 127 res in the Text. 
a from the French of Alfred Roseleur, Chem- 
ist, Gold and Silver Electroplater,etc. By A. A. Fesquet, 
Chemist and = age aan In one volume, 8ve. Price $6. 


co —Part I, Turn ELecrro .Deposrrs. 
chapter he of the Electrot tng Art, ak Cleans- 
ing. Ill, Cleansing Silver. IV. Torate shing. V. 
Bright Lustre by Matual Frictéon of Small Ojon Vi. 
Gold Colored Varnish. VII. Cleansing. VIII. Galvanic 
Fyagies. IX. Cop 











aha by Stiiing 
Gold 


‘ he oe 
atin 7 Gore. Gold 
ing Watch Parts 
kers. XXII. Gild- 
XI. ve ii XXIV. Gliding with 


sins with a Dead 
egiving 90 m Gilt Articles. 
ng. Piatea Silver. 
vering with ave, Foil. XXX. Whitent 
a Pot . Cold saver by Rubbing. XXXII. 
a to Stivert ilver- Electroplating. 
XXXIV. Silver Bath for teurs. XXXV. Argyrom 
etry, or the Method by which the rieignt of Deposited 
Silver ts exer 4s Ascertained. XXX A etric 
Scale. xXxXV St a 


an 
XVIIL 


Thin W 





XXIx. 
with Silver: tn 


arnishing. losolving 
er from Silvered: Articles Resists and Re 
XL. Old Silver. <i N Niel or Nielled Silver. 
LiL xy istinnm Deposits. XLITII. i of Nickel, 
Reduction of Old Baths, e 
Samed > GalvanoeLasrso OPERATIONS. PROPER 
Tuick Dgposits. XLV. Guest of the Galvanoplastic 
Art. ee The Baths. VII. Modes of Lrergting. 
ete. XL Diaphragms or hay Nar k etc ae 
Dis alien _ the Mpieces in t 
with Dead Luster by Galvano jastic De’ 
vanuplastic Deposits upon Metals witho 
etc. LIL. Deposits upon SS me. ay Substances. 
Metallization, etc. LIV Vv. Gal 





etc. 


tC 


ving the Mould.— 
up the Articles. LVIIL. Galvanoplastic Oper- 
th Gold and Silver, etc. LIX. Galvanic Etch- 
ing -—The Future. LX. Bro —— 9 ete. 
ART III. CozmicaL PRODUCTS, AND APPARATUS USE 
IN Taz ArT. LXI. Chemical Synonymy. LXIl. Chem. 
cal Products used. LXIII. Instruments and Ap — 
used. LXIV. Mixtures. LXV. Of General Usefu 
Appendix. Index. 
——_o——_ 


A Manualof Electro-Metallurgy: 


neluding the x. lication of the Art to fa mang | 


Processes. ames Napier. Fourth erican, from 
the Fourth ondon tion, revised and enlarged. 
Illustrated by engravings. In one volume, 8vo....... a2 





The above, or any of my Books, sent by mail, free 
of postage, at the publication prices 
new and enlarged CaTALoeum ‘OF PRACTICAL AND 
ScrENTIFIC Booxs— pages, 8vo.—sent free to any one 
who will furnish his address 
HENRY Bl BAIRD, 
DUSTRIAL PUBLISHE 
406 WALNUT STREET, Philade 


WOODBURY’S PATENT 


J 
Planing and Matching 
and Molding = hines, Gray & Wood’s Planers, Self-olling 
Saw Arbors, and other wood avnet 4k 
Ww y street Y.; 
Send for Cirenlere. 67 Sudbury street, Boston. 


OR SALSA new first class horizontal 
Steam En horse power. SOUTH BROOK- 
STEAM NGINE WORKS, Van Brunt, near Sum- 

mit Street, South Brooklyn, N a 


BAe, FOOT LATHE—For Amateurs, 
an 


elphia. 











Jewellers and others. The finest in the market. 
ufactured by W. L. CHASE & Co., % Liberty st.,N.Y. 





ORTABLE STEAM ENGIN ES, COMBIN- 
ing the maximum of Tar = durability . comm. 
with the minimum of weigh price near Sze 
wid ely and favorably known, more - Ay 1,000 be: in, 
use. 1 warranted satisfactory or no sale. Descrip ve 
circulars nts on application. Address 
OADLEY CO. Lawrence, Mass. 
Liberty st., 7 York. 


THE 


SCIENCE RECORD 


FOR 


1873. 


A Compendium of the Scientific Progress and Discove 
ries of the eding Year. Thiustrated with Steel 
Plate and other vin; 600 pages, 
octavo. ice, 


HIS NEW ANDSPLENDID BOOK is now 

ready. Its contents will embrace the most Interest- 
ing Facts and Discoveries in the various Arts and Sci- 
ences that have transpired during the preceding year exe 
nibiting in one view the General Progress of the World 
in the following Departments: 
é TRY AND METALLURGY. 
2.—MECHANICS AND ee eh 
ITY, LIGHT, HEAT, SOUND. 

—— ng New y ane yeetal seful ae 

ries relat 


Dise 
NY AND. HORTICULT RE. 


BOTA 
6. -- AGRICULTURE, 
7.—RU RA. HOUSEHOLD ECONOM 
8.—MA TERIA MEDICA HERAPEUTICS, YGYGIENE. 
_ STORY AND ZOO 
ROLOGY, TERRESTRIAL PHYSICS 


Y. 
ND MINERALOGY. 


& 15.—BIOGRAPHY 
very person whe aesires to be well informed concern- 
Progress of the nate and Sciences should have a 
Scrzncz Recorp For 1873. It will be a most in- 
and valuable Book, “and should havea place in 
every Household, in every Library 
OcEave. Handsomely ¥ Bound. Many Engrav- 


all to all Ses of the gomm » on receipt of 
‘A liberal ‘ai rade m 








ape py to the ti and to cap 
For sale at all the principal itores. 


MUNN & CO., PUBLISHERS, 
37 Park Row, New York City. 


Tux SCLENTIFIC AMERICAN will be sent one year 
and one copy of SCIENCE RECORD FOR 1878, on 
receipt of $450. 


SCIENCE Breas FOR 1872, uniform with the 
above, Price $2. Li roe Aa #04 


Scientific American. 


Inv B NTORS, 
patented on or anno yagi by ele Of their rights, ot par nership with captiatists, ar are Es INTE to = one. See 


bor saving inventions re 1 ht reall fortune for their 
Owners, it , me. ae Somes the public. y EMPOSITION & & ine 0., R Brvsdway, New York. 


_ Machinery 








SCHENCK’S PATENT. 


‘WOODWORTH PLANERS 


Iron Wo Leather and | And Re-Sawing Machines, Wood 
Rubber Belting eels Babbitt Metal, ac. chinery, Engines, Boller, cto. JOHN D, SCHEMCES 
, ete. K's 
GEO. PLACE & 0" ii Chant Cham! 108 Reade Sta, N.Y. SONS. Matteawan, N. Y. and d 118 Liberty St., Sew York. 








Cold Rolled Shafting. | ig [ [[ [itty WROUGHT 


iRON 
BEAMS & GIRDERS 


nion iron Mills, Pittsburgh, Pa. 
The attention of Enginmers and Architects ts called 


fing ov r made, ng. 

on hand in large ter Rng furn shed. in any lengths up 
ae t. Coupling and Polt-ctling. — 

RGE PLA 

” 121 Chambers & 108 Reace Street, New York. 


| Sturtevant Blowers. 


Of every size and descrte sen, o constantly on hand. 
E PLACE & CO. 
121 Chambers & 108 Reade Streets, New York. 


ATHE CHUCKS—HORTON’S PATENT 
from 4 to 36 inches. Also for car wheels. Addrese 
E. HORTON & SON CO.. Windsor Locks, Conn. 








to our improved Wrought-iren Beams and Girders t- 

ented), in which the compound welds between the } a 

and flanges, which have proved so objectionable in the 

old mode of manufactu ng, are entirely avoided, we are 

= red to furnish all stzes at ter as favorable _. can 
obtained elsewhere. Fordescriptive Nth 

Carnegie, Kloman & Co, Union Iron Mills, Plitsburgh, Ps, 


ONLY 10 CTS. for two numbers of the ne new 


illustrated paper, My 
SIDE. A $5 Chromo and neh tea only $1 
JONES & HADLEY, Publishers, 1 oadway, N 
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PATENT SECTIONAL MILLS, 


For Grindt Cley, pose, Fi Phoe 
phate Rock, x rend a Bare an omy i ‘A 


Piha shen, 
MACHINERY, 


ot ¥. © gang, 2d- HAND 
& OO. & Vesey st., New York. 

HE RAILROAD GAZETTE of May 10 

ave a plate, covering pages as large 0 
ose he the “Scientific American, % not a standard Amer- 
jm locomotive, built by the Grant motive Works, 
including side elevation and section and end elevation 
and section, drawn to scale of \ inch to a foot, and 
beautifully engraved and printed. Singic copies, 10 cte.; 
a rae. a the RAILROAD GAZETTE, 78 Broad: 
way, New 


Andrew’s Patents. — 
ae Bust ccscr. Bee or Geared Holist- 
own ox Prevent Accident, if 


pie epriigicrs. Single, a. 
at ree Ptah ihn tens 
sim e, Durable, and aa 


» ADEE we & 
4 Water PRs Stew York, — 
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51 1 Courtlandt ‘Street, » New York. 
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On?) Soe 84 e) SS ae 





Turbine Water 
Wheels. 


and furnishing them reliable 
nomical ARO TA 
free. 


YVSHAFTING. ff 


the fact was cnis shafting has 75_ cent greater 
®trength, a finer finish, andis truer to Gino dnen any other 
in use, renders it undoubtedly the most economical. W: 
are also the sole manufacturers of the CELEBRATED oe. 
Lins Pat. CouPLine, and furnish oe Hangers. 
of the most approved styles. Price lists mailed on had 
cation to JONES & LAG HLINS 
Try street, 2d and 3d avenues, Pittsbu 
190 8. Cana 


8t., Ch 
FY; Sigcks of this Shafting in store and tor 
Fr NA& FITZ, Boston, Mass. 
GRO. Fi RoE & CO., 126 Chambers street, N. ¥. 
PIERCE & WHALING, Milwaukee. Wis. 





Street, ie Yor. 





yheels exact speed ander all possi 


oe 


secures to ater 


extreme variations it operates: the entire gate in ten sec- 
onds. Warranty unlimited. No pay till tested. 

JOHN 8. ROGERS, Treas., 19 John St., 
S sets, Saw Tooth Swages, Mill Dog Sigetova, siting 
Holders, ‘Railroad, Sexe Pullers, and Tre uners. 
for circular. . PE RESCOTT, Sandy Hill, N. Y. 


cago. 
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BOILERS AND PIPES COVERED — 


With “ ASBESTOS FELTING ;” saves twenty-five per cent. in fuel. Send for circulars. 


ASBESTOS FELTING COMPANY, 


Nos. 816, 818, 520, $20, ead é 822 Front Street, New York. (a Asbestos In all quantities and qualities for sale. 








Wo0o0D-WORKING MACHINERY. 





ANTED! 
WW einer over ties. 
COMPANY, 97 W. Lombard St., Baltimore, Md. 


Niagara Steam Pump. Pa & Branpixe Lerrens—SHARP, 

CHAS. B. HARDICK, Fiat or Rounding Surfaces—La: AVE- 

23 Adams st., Brooklyn, N. Y. Wonk. satiny, Ro Reo ee, AEL ASIA stOM 

OOT SAWING MACHINE—best out— 3 Daten, cor. Fulton 8t., New York 
Cuts very fast, as smooth asa plane. 8. C. HILLS, REYNOLDS’ 


30 years’ experience enables me 


to excel in Gearing Mills of all kinds, 
. eco- 


Scientific pamphlet 
ALLCOT, of “Liberty 


THE HYDRA LIC ROTARY GOVERNOR 


conditions, whether simple or the most complex. Uuder 
Boston, Mass. 


AW GUMMERS, Single and Double Up- 


nts to sell our Gabber Stamps and 
Address U.8.MANUFACTU RING 


SEND TO 


THE AMERICAN SPORTSMAN, 


WEST MERIDEN, CONN., 
¢@” For & Sample Copy of said Paper. 293 





TEW & IMPROVED PATTERNS.—MA- 
tp FA ere. TOOLS—all sizes—at low prices. 
&R. J. , GOU LD, 108 N. J. BR. R. Ave., Newark 







OODWORTH SURFACE PLA} ERS, 
$125. Planers ond. Mpichere, $350. 8.C. HILLS 
51 Courtionat street, New Y 


GREAT REDUCTION IN PRICES 


F LE COUNT’S PATENT HOLLOW 


LATHE DOGS, and his Machinist Clamps of both 
Iron and Steel. 
1 set of 8 dogs, from % to 2 inch, $650. 


re 


His expanding Mandril 1s a first plese tool which has 
long been needed by every Machinist 
Send for latest W. Li 


LE COUNT, South Norwalk, Conn. 


FREY’S 





New and improved Woodworth's, Danie}’s, and Dimen- 
Pla: Moulding, Mortising, Tenoning, Sawt 


vAW GRINDER 








ILLERS AND GROCERS—Gray’s Flour 
and Yeast Company 60 West 42d St., New York, 
anufacturers of Gray’ s Pure Hop Yeast Powder, for 
Family and Millers’ mf owners an ntors of Patent 
t of manufacture of Pure Hop Yeast, Self Raising 
Flour, and 1erers hg Family Flour. 
Agents les and circulars, 2c. Gray's 
Wheat and. Yeast "Feeder. 


QBINGLE AND BARREL MACHINERY.— 
S> imp roved Law's zepens Shin; e and Heacing Ma 
simplest and best in use. Shingle Heading 
and d Stave J Jointers, Stave E wt, *. ‘Head! ing Fiengrs, 
Turners, &c. Address TREVOR & Co., Lockport, N. Y 
UERK’S WATCHMAN’S TIME DE- 
TECTOR.—Important for al. large Corporation: 
and Menufacturing concernse—capavie of controlling 
with the utmost accuracy the motion of a watc' or 


pome as the same reaches different stations of his 
t. Send for @ Circular. J.E. ERK. 
x 1,057 Boston. 


B.—This detector is Pat, by two U. 8. ° 
Parties using or selling these instruments = au- 
thority from me will be dealt with according to la 














latest and best improvemen Do- 
posite flere it is. The softest 





and price lists sent on application. Manufactory or 
cester, Mass. Warehouse, 107 Liberty st, New York. 17 





Church Ne — York. 


WORKING CLASS $60 a week a 


HAMPION SPRING MATTRESS—The 


ou want & 


regular size double bed, 4ft. 6in. by 6 ft., contains 19 
tempered steel upholstery springs end weighs only 25 


>: tsi. «aie}, | 10s. More springs for your money in this bed than in an 
AGE’ 8 S Water! Flame Coal Lime Kiln, with | other. Warranted notolees. Any sizes made to oraer 
coal or wood. No.1 Soft White Lime or Cement, Send for pictoris) circular. Retail price of double bed 
th use of water. C.D. PAGE, Patentee,Rochester,N.Y. $18. Shipped. bys sin le bed or ante. to all parts o 
I —— | the werld, nite scount to wt - 8 want- 
MALE OR FEMALE, | ed. F.C. a COL Makers, . 102, Chambers St.. cor. 





sion ners, 

Boring, Upright Shaping Machines,etc. Machine Chisels M. MAYO’S PATENT BOLT CUTTER. 

and Moul: Catter a r’s Cele- . . Will Gum and Sharpen Saws 

» | braced Baten : t Match ser rs = nai —— oo @ Send for Illustrated eee Cincinnati, Ohio better and in less time than 

tantly on hand any other device. Gare files, 
kB ALL & CO., oy fore St., Worcester, Mass. time and Labor; Shapes mold- 


ing Bites Grindsan polishes 
Metal, &c. 
Mandéaciurea b 


Frey, Sheckler’ Co. 


_ Bucyrus, Ohio. 


OTIS’ ma . SAFETY HOISTING 
Machinery. 


_NO. 348 prosbway, REP Yom. 0° 


CATE OF SODA, 


Liquid Gilen~Solniie or Water Glass—manufactured by 
L. &. J. “PEUCHTWANGER, New York. 


‘mat! for 50 cts., ‘that re, New quick | for 
TT, 181 Chatham Square, 





~ 12 Samples —— by 
. WOLOE 


$10. R. 








Sveapest, t popular, and durable Spring Bed 
IOHARDSON, MERIAM & CO. eames cheapest, most popular, and durable ng 
Magetaeturers of the latest tmproved Patent Dan- nlete ket old it. . nboliy coupoced gt pK § tem: 
ele’ and Woodworth Planing Machines, Matching, Sash | ? rf eiiited that the : : 
and mold! “Teta Mortising, 3g. Boring, Shaping, Ve Ver- gered steel PEadliy phone by Shoot the Deus, 
tical, and reular Beene, rie na Ri . ov Can be lifted. veraed, or rolled up like a blanket. Both 
py *s Ke. Sows, jail Tarni ing Tathes, and. various sides alike. No fre frame.no wooden slats, no straps. May 
kinds ne Wood-working- Machine Catalo; be used on floor without bedstead. No under bed re- 
other ds of D ry. quired. Needs only half thickness of hair mattress. The OF THE 


SCIENTIFIC AMERICAN, 
The Best Mechanical Paper in the World! 

A year’s numbers contain over 800 pages and several 
hundred engravings of new machines, useful and nove! 
inventions, manufacturing establishments, tools, and 


t 





Tr ble employment at home, day or qrontng 
ed, full instructions and valuable 
of goods sent free by mail. veteran 


ddress with 6 cen 
stemap. M . YOUNG & CO., 16 Cortlandt St., 


Imitation Gold Watches and Chains. 


This metal bas all the brilliancy and i ef ef gous. Prices, $15, 
and $25 each; Chains from $2 to $12. by Express. 

' Seder six oe you will get one free. Send a. tor 5 hivelreted Cir- 
a Send postal order and we will send goods free of expence. Ad- 
dress COLLINS METAL WATCH FACTORY,895 Broad way,N. Y. City. 


HOT ATR 


N ew York. 


RO 


ENGINE COMPANY, 1% Chambers 8t., 


















processes. 


Chemists, Architects, Millwrights and Farmers 


The SCIENTIFIC AMERICAN will be found a most 
useful journal to them. All the new discoveries in the 
science of chemistry are given in {ts columns; and the 
interests of the architect and carpenter are not over- 
looked, all the new inventions and discoveries apper- 
taining to these pureuits being published from week to 
week. Useful and practical information pertaining. to 
the interests of miliwrights and millowvers will be found 





WHALEN TURBINE, 
Pamphiet sent free 


OOD-WORKING MACHINERY GEN. 
falties, Woodworth Planersand Rich- 
erdson's TPaleat tm roved = = acetpes. 
Central, corner Union st., Wo r, Mass. 
WITHERBY RUGG & RICHARDSON. 


GPCR 


MOLDING, MORTISING, 
TENONING & SHAPING 
MACHINES; 


ARTNER WANTED, active or silent, 
with, from 98009 te, 9l0000, 80, snenge TS apa water 

00 ocatio: 
cower of Patent Sate UFACTURER OF SAFETY 


USE,” Avon, Conn. 
Machines. 


STANDARD, RSAL, INDEX AND PLAIN. 
Send ree catalogue to the Lay A eee 
Macutne Company, 115 Water St., Boston, M 


MPROVED FOOT LATHES, 
Slide Rests, Hand Planers, Scro:] Saws 
mperior to all I others. veiling every where 
— N. H. BALDWIN, 
Laconia, ‘WH. 


Waa en, Baliston Bpa, N. _¥. 























effectual as to send a neatly printed circular direct to in- 
dividuals. _— GEO. 8. LEFFINGWELL, Box 117, 


Burlington, Iowa. 
UILDERS, Dealers, and Users of Wood- 


CULTURAL SHopPs, &c., 
¢a Superior to re! mn use. 


J.A.F 





CrwcrxNatr, Obio. 


~ No risks to purchaser. 


For RarieoaD, Can, and AGRI 


published in the ScrenTrFic AMERICAX, which informa- 
tion they cannot possibly obtain from any other source. 
Subjects in which planters and farmers are interested 
will be found discussed in the ScrmnTIFIO AmERICAN, 
many improvements in agricultural implements being 
illustrated in its columns. 

We are also receiving, every week, the best scientific 
journals of Great Britain, France, and Germany; thus 
placing in our possession al! that is transpiring in me- 
chanical science and art in these o}d countries. We 
shall continue to transfer to onr columns copious ex- 
tracts, from these journals, of whatever we may deem of 


interest to our readers. 
TERMS. 


One copy, one year - 83.0 
One copy, six months 1.50 
1.00 


One copy, four months - an SAA 


1, 000, 000 N AMES — —, a ~ BAND SAWS, One copy of Scientific American for one year, and 
, Ohio’ Mich., Il. and Wis., just procured for private SCROLL one copy of engraving, “Men of Progress” - 10.00 
ee toa : x aroqjars. Aéop = be furnished fc fora . 0 SAWS, One copy of Scientific American for one year, and 
air consideration. For parties desirin vertise an “ ” eat: af 
special , such as Sewing Machines, W ngers, househol Planin & Matching one copy of “ Science Record,” for 1878 450 
nsils, ‘agricultural implements, Western Lands, Nur- Remit by postal order, draft or express. 
oany Stock, new inventions, etc., there is no means 80 MACHINES, &c., The postage on the Scientific American {s five cents per 


quarter, payable at the office where received. Canada 
subscribers must remit, with subscription, % conte extra 


to pay postage. 
Address all lev\ers and make all Post Office orders or 





5 patented or act. since ecoh, 
pnegsnertesd 5 Morris & Heywood Timbe 








5., 
cor. Walnut & Front Sts., Cincinnati, Ohio,’ use. Particularsires. Address @. 


Ben — -» COR © effect amicable settlement proinpt day! Agents wanted! All classes of working peo 
application. Licenses granted; es for sale. $5 to “ pie, of elt het ex, young oF old, make more money at 
A for usin th 


ir spare moments or all tbe ume than atanyth! 
sire Stineda & hey rain oe 


drafts payable to 
Co.., 


37_PARK ROW, NEW YORK. 
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Advertisements 


‘Aaver ta will be admitted on this page at the rate of 
$1.00 per line for each insertion. Engravings may 
head advertisements at the same rate per line by meas- 
_ erenee as the letier-press. 














~~ ASPHALTE EUOFING FELT. 


AS 





WELL tested article of good thickness 
and durability, suitable for Eotesp or flat roofs; can 
applied by an ordinary mec! pants or ere borer. 
cad tor circular and samples to 
Malden Lane and 9 Liberty Street, . York. 

03 day from 25e. ‘aS gran, mak s California 

Quartz Paste, also 277 New velties, Books, 

510. 


ae, 8c, Ne Company pays larger commissions. 
Novelty COmeany, pay Broeevey, New York. 





ANTI LAMINAIR 





revents and removes scale fn Steam Boilers—aoes not 

njure Hw = ase aoe: Arete ter 80 My patent cov- 
ll Hydrocarbons. ak 8 

se J.J. ALLEN - Patentee, Philadelphia, Pa, 


HE CALCASIEU ‘SULPHUR & MINING 
sany of Louisiana, invites proposals for the 
gonctrant on of & in Calcasien tate of 
Louisiana. The object o paid Shaft is. to reach a deposit 
of Sulphur, about four hundred and forty (440) feet be- 
low the surface of the ground. The nature of the soil 
ant: thickness of stratas are as follows : 
First, 160 feet of clay a> ad sand. 
Second, 170 feet of quick sand 
a 110 feet of calcareous or lime stone; and next, 
the sulphur bed, which is about one hundred and ten 
(110) feet thick. 
The Company will out a plan and apemtinstions to 


contractors tor said Shaft, and has on ee » Hon 


A. 8S. CAMERON & CO., 






Scientific American, 


and Charcoal Iron perior qualit; suitable for 
ENGINEERS, and hoisting deeert es, nclined plates transmis- 
Wo foot of East 2d stone ae ete. Ras val & BB for 

street, New York City. lgwing, ‘ Suspensi SBridges, a, Derrick Guys, F 
large s stock constantl rings whic! 
on say acoirea ie ths are ous. JOHN W.MASON & CO., 

team Pumps, | #s*=-8e'ves 
’ 








“SCHLENKER’S 


BOLT CUTTER 


Adapted to every possible 
Send for a Price List. 


A MICROSCOPE 


Is a poceneeay to crore Tahelans* family a 

















from 50 cts. to .00. d for is 
McALLISTER, Optician, 49 Nassau St., teat y ; B ° i ; 
EACH’S Scroll Sawing } Machines—Cheap- R. A erva cll i Ie aC Inés, 
est and best in use. For trated Catal e and | Made at Haverstraw, Rockland Co.,N.Y. Making utne 
ice List, send to H. L. BEACH, 90 Fulton St., N. Y. tenths of all the brick’ used in the State. Send for circular. 
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rings, Extraction Engine and tools, ieporse ‘2 
rope, with the view of using the Kind Chandron ae 
tem, aleo a Steam Saw Mill, abundance of timber, n 
sary belifine, ge. & ond et Ri be done under the Sd ee er ees Fe 
ior of the > 
ie yl be rotetred tp tothe it of Jay, wr. Machinist's Tools, 
ress 
Vv. A. BELAUME, Secre Some © foal, and onpety DR Easily attached to iis m VY AND IMPROVED 
‘Caron an. Re at BULKLEY 43 e 
Sy Carondelet treet, | a8 bo Liberty St. New York. | LUCIUS OND , gee ySUTURER 
meters. For testing Ovens, — Warerooms, 98 Liberty’ y, Sereet Nee York 
EVERY VARIETY flues, Blast furnaces, S' BBINS, Agent. 
S T t M P U M P S. per-Heated Steam, Oil Stills, * GiiNRY W.'B enaanien crude st Staten Shae 
& % Liberty st_New ork. | ASBESTO tity. Address NTHAL & 


COPE & MAXWELL MFC. CO. 
- HAMILTON,OHIO. 


THE 
LATEST IMPROVEMENT 


LUBRICATORS 


brated NEEDLE-VALVE OIL 

FEEDER tor Locomotive and Stationa: 
Engines. Extraord result. Warrant- 
bs oer & to pany other Lubricator in the 


'¥. “TONES Ote i Prop. 
Cincinnati 
















| Brass Works. 








FIZE BRICK — Furnace-Lin‘ng — Fire-proof pe 
eg Spreceatiys of “ Desective Sues ")—Fire-proot 
Stack-lt 2 to 24 inches caliber, ‘; feet eng 
Vitrified y Sewer pipet Respo nsible nts, in West- 
ern cities, wanted GARLICK & SIZE 
Calumet, Jefferson Co., O io. 


For Printing on any Materiat: paper 
glass, woody stone, metal, fc. fat. 


Bronze. Price $1. to $8. 
yeaa Sor Circulars of our 

nd Printing Materials. 
_Ayents wanted. Gelding & Co , 14 Kilby St, Boston, 


MAHOGANY, 


ROSEWOOD, WALNUT, WHITE HOLLY 
SATIN WOOD; HUNGARIAN ASH, AND ’ 
ALL KINDS HARD WOOD. 

IN L0G8, PLANK, BOARDS, AND nae 
GEO. W. READ & 00. 


and Yard, 186 to 200 Lewis 8t or.6th St., E.R. 
eee promptly and faitintuti executed. 
Catalogue and List. 


cOVERING 


Seves ten to xe toe 
©0., foot E. Hh St ime N. ood Be Be Le St. Lote uo 


(3 Saad arel nes 
WSERTED TOC PATENT 


SRTED TOOTHED SAWS 




















Office, is oe 











SEND ror Boox Cazatoous. 
BICKNELL, 77 Warren st.,N.Y. 





Mes 7001 WORKS, 


sna. ist OHIO. 


oz ane 


Pisa 
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On TG NH MACAINES, 


IRON PLANERS, 
ENGINE Lay Say 24, 
CAR WHEEL & AXLE MACHINERY, &. &. &. & 

















HUSTER, Chatham Mils, Pitladelphis. P og 


May Union Stone Co., 


a and Menntecturey of 
“size thd oa Bult various 





HOUGHTON’S 
AUTOMATIC HOUSE PUMP 


It may be operated by th 


surplus heat 0 of the cookin stove or range, or by a mali Mechanica 
stove adapted f ori. it win drow watt trom 2 well or GRINDERS, BA WGUMMERS. DIA. 
cistern, and force it a to a tank at the top of the house: OED TOOLS, and WOOD'S Pa- 
Tete, to supply ~ artinery use of bathing tubs, water TEN T KNIFE GRIND 
close and culina: 8. It has been thorou hiy | For Plan a Cutting, Leather pga and all 
tested in actual = : welling houses for more — 


two years and found entirely pen and reliable. om, 1 Exomavon STREET. 


Street 





For description, with cuts, testimonials, &c. w. 8. Farboe $8 Lib tS Liberty st 
3 CHARLES $ HOUGHTON, Bausrom OFFICES { 593 Comm cree Strect Philadeiphia,Pa, 
State S8t., Boston, Mass ("Send fer circular. 








BUILDING PAPER! 


Carpet Lining, 2nd as a substitu’ Send for Sampler 
8 Gee tet. sk on ton risen N.Y. soy ne tony ony Fan Chicago. 


COVERING for BOILERS 


AND PIPES. Fv acon Quality. First Prize Am. Institute Fair. VAN TUYL MF’G CO., 528 Water St,, N. Y 


sas = ab 


B. F. STURTEVANT. 


PATENTEE AND SOLE MANUFACTURER OF 














PRESSURE BLOWERS & EXHAUST FANS 


72 socuE Tt STREET 


NO FOR CAT: A 


NICKEL SALTS 


AND “ ANODES” FOR PLATING, Manufactured by il & J. Ww. FEUCHTWANGER, 55 Cedar 'St.yN.¥. 


BOSTON M. ASS. 


>! + O ENGRAVINGS 





and Endorsed by Certificate from the AMERICAN 








a ‘Highest Premium Heth Sake 
ut TITU Best Article in the Market.” 
- : : 
4 2 
= 
<5 
na 
oo 
The “ ASBESTOS ROOFING ” is * pubetential and reliable material, which can be safely used in plac 
of Tin, Slate, &c., on steep or flat a in all climates. XL. can be cheaply transported and easliy oe v = — 


BOILER FPS PRAT IN S Pa FA- 


RAVEINE A’ ND MA tine Pad nase OARD, ASB Ss, ASP. 


2” Send for bm wens on od oe &e. pie Terms to Dealers. 


Bei S te by H.W. JOHNS, 


a 20. 2. 
ei vanes a oO. NEW OFFICES, 87 MAIDEN LANE, 
‘on, 
& pial a 


Cor. Geld St., New York. 
hanno | Models 


are SOM SYPHON CONDENSER perfects | “ 
maintains vacuum en Steam Engines at cost of 











And Experimental Metal, or Wood, mad one vont its value,and by its u Pan 

order by WERNER, Gentersin N. .° fan with fall vecuum’ wit hoot Air’ ae in 
ALLEN, rdon St. sane ton, for a personal call, or 
he Company, at Buffalo, N « for a circular. 


MORRIS, ‘TASKER & CO., 


MANUFACTURERS OF 


AMERICAN CHARCOAL IRON 





RON PLANERS, ENGINE LATHES 


Drills, and ieee. Machinists" T ls, 
tok on hand, and fini For al ie he —_ or De Deesrip 
d Price add 'W HAVEN MAN UFACTOR 








tno Go. New nadreas Conn 
Boiler Tubes. OYE’S MILL FURNISHING WORKS 
UGHT-IRON TUBES | far lilies Papabi Sulinntircine Poca 
AND G8, FOR GAS, STEAM | *=pted 1s nour mis: Pad for gataloyues Oe" oseresy 
WATER, AND OIL. ~ a 
TEM rrr Seaton, Mecttnery toe for grinding Tools and Motsns guy 


NO. 15 GOLD ST., NEW YORK. 





sean 


ing 
~hnequaled for thes 8 
the di 





[May 17, 1873. 











Advertising Agent. Addre 
= ‘New York city.’ ag 


“The Harrison Boiler” 


years’ service in some of the largest establish- 
m.. ae New England and elsewhere, with boilers 





from pod 4, Ties S Hundred dred Horse Power, 
tite repeated ord gunerator Tet taker ~~ -y on 
the’ use re cae a permanent p 


fty Thousand Horse Power nave been made and put 

in operation wit with a 2 preee resent steady de! 
Harrison Boiler 1 . either steam 
generating or Supereating » er and when this needs 


ob renewal it can goos aoe new at an outlay 
one half the on oat OF a It can be taken 
pA ty Fp — simply removing the tonne. bricks on 
the top, with fire front or brick work 
4 ~ original sett’ It is most difficult ana epenure 
ke out and replace th ne ordinary vrenes Se t fron fae ond 

white - Wi tively w a 

can scarcely mpend > a purchaser at an; — a 
Harrison ‘otters of an y FH, can be made ready for 
ven, as fast as they can be 


peSvers, — order is pet 
lace, es setting costing no more than that of the 
ught iron boiler. 
1 "information, circulars, etc., application must 


t to 
{HRISON BOI 
a eye RK rT 
*Pniladelphia, Pa 


“For 


be made 
HA 





AMERICAN 
Torbing Water Wheel 


Has Lye been ugoecasond and sub 


by James 
ok therod e, eee. showing 
higher results than any Ture 





pers ney pe 
ILLS & TEMPLE, Dayton, Ohio. 


THE TANITE Co., 


INVENTORS & BUILDERS OF SPECIAL 
MACHINERY CONNECTED WITH 
EMERY GRINDING. 


SOLID EMERY WHEELS, from 1 in. to 8 feet in diam. 
The TANITE Emery WHEEL is pen, taking the place 
of the file and the Grindstone. ‘ou wish to make _ 





[rovements in your Grind Foundry —— or ~~ 
troduce our Ime Grin ding Machi yaad eons 
the saving on udicious use 
of Tanite Emery Wheels 1 and Grinding Audiciou will 


more than repay the cost in this eg work! Nothing 
will shape, r: Tr remove Metal so one and 4 ly 
as a Tanite Emery Wheel. The cutti ng points of a Ble 
are steel,and —— minute’s use injures its — f4 —~ 


A 
8 ry 7 betanse ctharder thas ang ndtat Wes ad lately 


in —- bine a r. rx Mochinee in, 
sau a fk 
55 $85, $110, #125, ana nik Se Bend or Circulate and Picts: 


The Tanite Co., 


Stroudsburg, Monroe Co... Pa. 


PORTLAND CEMENT, 


From the best London Manufacturers. For ale! b 
JAMES BRAND, 55 Cliff St., N. ¥. 
A Practical Treatise on Cement furnished for 25 cents 


OGARDUS’ PATENT UNIVERSAL 
Eccentric Mills for grinding Raw Bones, Burnt 
nes, Pot Shells, nia, Be Gemnos, Feed, Corn, Corn 
w, \ Tobacco, Snuff, wager, Salts, Roots, Spices, 
Cocoa-nut, “bocoa, 0 Oil-cake, Flax-seed, Tomat toes, 
Horn, baw- dust, &c., and whatever cannot be ground by 
other mills. Also for yeite, Printers’ Inks, Paste Black. 
ing, &c. JAMES BOGARDUS, corner White and Eim 
Streets, New York 




















Bradley’s Cushioned Hammer 


is a great ey 8 over all other Helve Hammers ; 
it has so many valuable and useful devices for common 


and swe work, conveniences that were be- 
fore py y-/- to this class of too! 8, that no adequate 
idea of its capacity and general usefulness 


iven 
ina brief notice lik like this. For RCO ones write 
BRADLEY MAN’F’G CO., Syracuse, N. Y. 


WIKRE ROPE. 


JOHN ee, ROEBBLING 'SSONGS 


Poraaen ‘lined ‘Plena: “Stan R 

Bridges, Ferries, Stays.0 or Guys sit Crane 
f Co pper and Iro; 

Conductars a 





opper. oral attention gven to holet. 
ing rope of all rin Ay ines =) eee. n. end for for 


lar, 
pamphlet on abs of Pewee by Wire 
arge stock constantly on hand at New York Wantuewss, 
No. 117 Liberty street. 








Uni Work 
pi aud pright t Boriug Machines. 
Superior to 


McBETH, BEN NTEL & MARGEDANT, Hamilton,Ohio. 


_ PORTABLE BATHS. 


PORTABLE BATH CO., 156 South S8t., 


P, BLAISDELL & (0,, 


MANUFACTURERS OF THE BEST 


Patent Drill Presser, with Quick 
Return Motion, 


In the Market, also other Machinist Tools. 
SEND FoR CuTs. 





N.Y. 





WORCESTER, M ASS. 





- 

BBSPUS’ celebrated Self-act- 
ing, 3: ‘lers, for all sorts of Machinery 
ae. are pe ~ in all feosten te’ 
brica: for for Cyiinders, is now — ited b 
over 150 R.R. in the U.S. 0’ 


by bu 
Sn sishatrtnastasoae 
HE “Scientific American” is eta’ with 














vol CUPS. OIL FEEDERS AND GLASS 
B. WICKERSHAM & SONS, 408 
a a N.B.—The bet system in use 


shia. 
for cireulars. drees 


y St 





COMPANY, New York, 


eee | TL 


CHAS. ENEU JOHNSON & CO.’S Tenthard 
Lomberd sts., Philadelphis and 69 Gold st... me York, 











